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INTRODUCTION:  The Data Representation Branch (DRB) of the U.S. Army Topographic Engineering Center (TEC) conducts exploratory development to provide the U.S. Army and DoD with more effective methods of merging, visualizing and analyzing battlefield terrain and environmental information.  Concurrent with this ongoing research, DRB strives to maintain awareness of relevant commercial products and industry's internal research and development activities where possible, in order to identify technology gaps and emerging capabilities of interest.  This report is intended to function as a survey of available terrain visualization hardware and software.  (A separate document that gives an overview of commercial software products for map composition is also available from TEC.)

HARDWARE:  DRB's hardware references are held separately.  These include materials acquired at conferences sponsored by the IMAGE Society.  Other resources include image generator surveys that appear frequently in the Real Time Graphics newsletter; reviews of 3-D graphics accelerator boards, also found in Real Time Graphics and in other trade magazines; and literature collected directly from vendors.

The IMAGE Society's surveys contain information on real-time image generators.  They provide feature-by-feature descriptions of numerous systems in a common format, and include a discussion of performance topics and a glossary of terms.  The surveys cover systems that are classified as real-time computer image generators - devices used to generate scenes for simulators.  These reports can be ordered from:




The IMAGE Society, Inc.




P.O. Box 6221




Chandler, AZ 85246-6221

 GOTOBUTTON BM_1_ 


Image@asu.edu







 GOTOBUTTON BM_2_ http://www.public.asu.edu/~image/  

The Real Time Graphics newsletter also periodically performs surveys of image generators.  Real Time Graphics is available from:




Computer Graphics Systems Development Corporation




2483 Old Middlefield Way, Suite 140




Mountain View, CA 94043-2330




415-903-4920




 GOTOBUTTON BM_1_ rtg@cgsd.com 




 GOTOBUTTON BM_2_ http://www.cgsd.com 

SOFTWARE:  The objective of the software survey is to provide an overview of the many potential commercial solutions available for 3-D terrain visualization applications.  Endorsement of any non-Federal product may be neither stated nor implied; thus, the survey does not compare products or endorse any particular product, but simply provides product names, sources and summaries of capabilities.  System requirements and prices are listed, if known, along with significant users and applications.  Asterisks indicate areas where information is not currently available.  Readers should carefully note the dates of references, and should contact individual vendors directly for the latest product information.  TEC makes no guarantees regarding the accuracy of product summaries.  The document may be most valuable in identifying candidate products for further investigation.    

This survey was compiled entirely from open sources, including vendor literature (press releases, advertisements, Web sites, etc.), trade journal reviews, live demonstrations, etc.  Although it is impossible for such a compendium to be utterly current and exhaustive, a reasonable effort is made to update this report regularly and to add new capabilities as they are discovered.  The current edition contains information on more than 500 different products. 

Many types of products have emerged as candidates for inclusion in this document: real-time visual simulation software (e.g., OpenGVS and Vega), geographic information systems (GIS) with capabilities for 3-D rendering and analysis (e.g., ARC/INFO and IDRISI), multi-disciplinary scientific visualization tools (e.g., IRIS Explorer and Open Visualization Data Explorer), modeling/animation packages (e.g., Creator and Maya), terrain modeling tools (e.g., TerraTools and Terra Vista), tools for deriving 3-D models from multi-angle photography (e.g., ShapeCapture and PhotoModeler Pro), etc.  Some companies with unusual alternatives (e.g., Solid Terrain Modeling and Zebra Imaging) are also included.  Some of the products described here require little or no expertise, while others require advanced programming skills.  Generally, all of the products can be applied toward 3-D visualization of digital topographic data.

Most of the products listed herein are stand-alone, commercial-off-the-shelf (COTS), software-only solutions.  However, some of the products require companion software (such as AutoCAD or MicroStation), and a few require special hardware.  These cases are duly noted.  Selected government/DoD visual simulation projects/programs (e.g., AMPS, DrawLand, etc.) have also been included.  A few commercial games (e.g., B2B, EF2000 and JetFighter III) that use real-world data have even been included.  It should be noted that all of the products described herein require, as a minimum, digital elevation data for the area of interest.

To provide comments or suggestions regarding this survey, or to obtain additional information about visualization research at TEC, please call Mr. Vineet Gupta at (703) 428-6838.

PRODUCT NAME:  3D

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM_3_ rockware@rockware.com 



 GOTOBUTTON BM_4_ http://www.rockware.com  

PLATFORM:  PC

DESCRIPTION:  3D lets users view regularly gridded DEM data as a continuous topographic surface with colored contours, shading, or overlaid physical, cultural or environmental data.  The program lets users see the texture of the gridded surface and the variation of relief.  The map area can be examined with different light sources, from varying directions and heights above the horizon.  Maps can be rotated 360 degrees around a vertical axis and 90 degrees about a horizontal axis.  Map projections can be exaggerated or zoomed.

System requirements:  512K RAM, VGA, PostScript printer.

Price:  Version 1.5:  $100.

Source of information:  
RockWare Earth Science SoftWare, 1994.

PRODUCT NAME:  3DEM

SOURCE: Visualization Software LLC

ADDRESS:
 GOTOBUTTON BM_3_ r.horne@verizon.net


 GOTOBUTTON BM_4_ http://www.visualizationsoftware.com/3dem 

PLATFORM: Windows 95/98/ME/2000

DESCRIPTION:  3DEM produces 3-D terrain scenes and fly-through animations from a variety of data sources.  These include ASCII DEM, SDTS DEM, GTOPO30 DEM and National Elevation Dataset (NED) files from USGS; Global Land One-km Base Elevation (GLOBE DEM) files from NOAA; and Shuttle Radar Topography Mission (SRTM) files from NASA.  3DEM supports any topographic data files in which the data are organized into rows and columns of elevation data.  3DEM can also render fractal landscape scenes.


3DEM can merge multiple DEMs, and supports both geographic and UTM coordinates.  The software can read GPS waypoints and tracks via a serial interface, and use them for display purposes.  Users can plot elevation profiles, line-of-sight visibility profiles and create animations that rotate around a fixed point on the terrain.  Keyboard controls allow users to climb, dive, turn, etc.  The user’s path is recorded during flight, enabling subsequent creation of full-resolution animations along the flight path.


3DEM uses OpenGL and renders 24-bit color 3-D projections, anaglyph (red and blue) projections requiring red and blue glasses for 3-D viewing, or color 3-D projections requiring Liquid Crystal Shutter (LCS) electronic shutter glasses.


Animations can be saved as AVI or MPEG files.  Scenes can be saved as BMP, DIB, JPEG, PCX, PNG, PNM, PPM, PGM, RAS, SUN, RGB, RGBA, BW, SGI, TGA, TIFF, XPM, WRL, BIN and TER files.  Terrain data can be exported as DEM, TIFF, BIN, WRL and TER files.


3DEM is used by the Joint Precision Strike Demonstration (JPSD) Project Office.


John Childs has described how to use 3DEM to overlay USGS topographic maps in DRG format over corresponding USGS 1:24K SDTS DEMs at  GOTOBUTTON BM_5_ http://www.terrainmap.com/rm13.html. 

System requirements: A Pentium-class PC running Windows 95/98/ME/2000.  As much RAM as is affordable is recommended.  3DEM uses OpenGL.

Price: Formerly freeware, 3DEM now costs $35.  Version 12.3 is available at  GOTOBUTTON BM_6_ http://www.visualizationsoftware.com/3dem/downloads.html.  GOTOBUTTON BM_7_ 
Source of information:
Vendor literature (updated June 2003).  






 GOTOBUTTON BM_7_ http://www.terrainmap.com (February 2002).

PRODUCT NAME:  3D Explorer USA

SOURCE:  DeLorme

ADDRESS:
2 DeLorme Drive



P.O. Box 298



Yarmouth, ME 04096



800-569-8334



 GOTOBUTTON BM_8_ info@delorme.com 



 GOTOBUTTON BM_9_ http://www.delorme.com 

PLATFORM:  Windows 95/98

DESCRIPTION:  3D Explorer USA allows users to fly virtually through 3-D topography of the continental United States, using a keyboard, mouse or joystick.  The software uses USGS DEM data.  Users can zoom in and out, exaggerate terrain elevations and select the time of day.  A 2-D window shows the user's current position, with labeled locations of interest.  Trips can be saved for subsequent playback, and .AVI movies can be generated.  3-D Explorer USA can't be used to plan a trip or to determine the best route, but it can be used to play back courses that have been charted in Delorme's Street Atlas USA 4.0.

System requirements:  A 486+ PC (100 MHz recommended) with 16  MB of RAM,  5 MB of hard disk space, a 2XCD-ROM (4X recommended) and SVGA (2 MB of 16-bit color video RAM recommended).  Direct3D-compatible accelerator cards are supported.  The program will install MS DirectX if it is not present.

Price:  $19.95.

Source of information:
Vendor literature (updated April 1999).

PRODUCT NAME:  3Dfly-by

SOURCE: Defense User Group (DUG)

ADDRESS:
 GOTOBUTTON BM_8_ http://esri.com/dug
PLATFORM: * * *

DESCRIPTION:  3Dfly-by is a script that works with the 3D Analyst Extension to create moving views of terrain to simulate flying, driving, walking or otherwise moving about a 3-D surface.  The software works with grids of X, Y and Z values in the same unit of measure (e.g., meters).

System requirements: ArcView 3.x or ARC/INFO 7.x.

Price: Free.

Source of information:
DUG literature (obtained May 2003).

PRODUCT NAME:  3D Geographer

SOURCE:  Synoptech

ADDRESS:
434 Saint-Pierre Street



Suite 400



Montreal, Quebec



Canada, H2Y 2M5



514-847-0047



 GOTOBUTTON BM___ bguenette@synoptech.ca 



 GOTOBUTTON BM___ http://www.3dgeographer.com 

PLATFORM:  Windows 95/NT

DESCRIPTION:  3D Geographer enables users to create, visualize, animate and edit 3-D geographic scenes.  The software’s interface has four viewing systems: 


The D-Tile Locator is a visual navigator for locating geographic tiles to be transformed into 3-D scenes.  The D-Tile Viewer acts as a camera to display 3-D scenes.  The D-Tile Integrator is used to integrate 2-D or 3-D CAD models into 3-D scenes.  The D-Tile Animator is a set of pre-programmed animation files used to display 3-D scenes in real time or in time lapse by recording animation sequences. 


There are two main layouts that include the D-Tile Locator and the D-Tile Viewer as the default viewing systems.  In either layout, users can swap the two windows, or expand the D-Tile Viewer to fill the screen.  The D-Tile Integrator is accessed through the D-Tile Locator, and the D-Tile Animator is accessed through the D-Tile Viewer.


3D Geographer comes with ETOPO5 (worldwide elevations at 1:5M) and CIA WDB II (29 types of worldwide land features at 1:3M) data.  It also supports the following geospatial data formats: DCW (1:1M); USGS DEM (1:250K), DLG (1:100K and 1:2M), LULC (1:100K and 1:250K) and SDTS (1:24K, 1:100K and 1:2M); and National Topographic Data Base (NTDB) CCOGIF (Canadian data at 1:50K and 1:250K).  3D Geographer can read DGN (version 5) and can read and write DXF (versions 11 to 14) CAD formats. 3D Geographer supports up to 2,200 vector layers and more than 25,000 3-D scenes.

System requirements:  A 90-MHz Pentium (200 MHz recommended) with 48 MB of RAM (64 MB recommended), 50 MB of hard disk space, a 2xCD-ROM and a color graphics card with 2 MB of VRAM.

Price:  About $699.  A 50% discount is given to non-profit organizations.  3D Geographer Extended Demo Version 1.03 on CD-ROM is available for $29.00.

Source of information:
Vendor literature (acquired June 1998).

PRODUCT NAME:  3Dipsos






SOURCE: MENSI

ADDRESS:
35 Technology Parkway South



Suite 170



Norcross, GA 30092



707-613-5255



 GOTOBUTTON BM_9_ webmaster@mensi.com 



 GOTOBUTTON BM_:_ Http://www.mensi.com 

PLATFORM: Windows NT

DESCRIPTION:  3Dipsos is software for digitally reconstructing 3-D models of structures or scenes from large clouds of point data.  The software can create triangulated meshes directly from point clouds that come from MENSI’s own SOSIC 3-D laser scanner or from other 3-D measurement techniques. 


Users can manipulate 3-D models, extract geometry, create surfaces, and export them to other modeling software products such as Alias/Wavefront, Paraform, Raindrop Geomagic, 3D Studio MAX, AutoCAD, MicroStation and Intergraph PDS.  Applications include 3-D imaging of buildings and structures; topographic mapping of quarries, mines, tunnels, etc.; scene acquisition for virtual reality modeling or movie making; and dimensional mensuration of vessels, tanks, etc.  3Dipsos includes capabilities for automatic texture mapping onto scanned surfaces, and automatic registration of multiple scanned points of view.


3Dipsos can import SOSIC scanner files (SOI), Neutral ASCII files (NEU), MENSI Exchange Format files (IPS) and Alias/Wavefront Maya (OBJ) files.
The Core package supports DXF output and includes a Consultation Module (for visualization, measurement and manipulation), a Modeling module (for segmentation, fitting and export), a Consolidation Module and a Point Processing Module.  Add-ons include an Engineering Module (which supports DGN output), a Mesh Module, an Image Module and an Advanced Output Module (which supports PDMS and PDS formats).  


NASA uses MENSI’s Millennium Series Long Distance Scanner.

System requirements: A 200-MHz Pentium PC with 64 MB of RAM; 2 GB of disk space; OpenGL 3-D graphics acceleration; and a 16-bit, 1024x768 display.

Price: 3Dipsos 2.4 (Core) costs $9,000.  The Engineering Module costs $7,000.  The Mesh Module costs $7,000.  The Image Module costs $3,500.  The Advanced Output Module costs $6,000.

Source of information:
Vendor literature (valid until January 2002).

PRODUCT NAME:  3DLinX


SOURCE: Global Majic Software

ADDRESS:
6767 Old Madison Pike Highway



Suite 405



Huntsville, AL 35806



256-922-0222



 GOTOBUTTON BM_;_ don@globalmajic.com 



 GOTOBUTTON BM_<_ http://www.3dlinx.com 

PLATFORM: Windows 95/98/NT

DESCRIPTION:  3DLinX is a real-time 3-D development environment for Windows and Internet developers.  A user creates 3-D applications (with the assistance of Visual Basic, Delphi, C++ Builder or Visual C++) by automatically managing functions such as scene graph management, view culling, collision detection, etc.  


3DLinX can import models in 3D Studio and OpenFlight formats to create virtual terrain fly-throughs.  

System requirements:  A Pentium-class PC with 32 MB of RAM and a 3-D graphics accelerator video card with full OpenGL ICD support and 8 MB of memory.  One copy of Visual Basic, Delphi, C++ Builder or Visual C++ is also required.

Price:  $895.

Source of information:
Vendor literature (obtained November 1999).

PRODUCT NAME:  3D Mapps

SOURCE:  ERSIS Australia

ADDRESS:
P.O. Box 3055



South Brisbane



Queensland, 4101



Australia



07-3844-7744



 GOTOBUTTON BM___ support@ersis.com 

PLATFORM:  PC

DESCRIPTION:  3D Mapps is a contouring and surface analysis tool that runs within MapInfo.  The software provides support for contouring, 2-D shaded relief maps, 3-D surface displays, surface profiles and intervisibility analyses.  Surface generation is based on the triangulated irregular network (TIN) model, but regular lattices can be created through TIN interpolation.  Users can create color gradations between any two colors, add hill shading, and drape vectors over surfaces.  Shading is based on user-specified sun positions.  Users can draw a line from an observation point to a target in order to determine whether the target point is visible from the observation point.  The height above the surface for either point can be adjusted.  XYZ data can be imported from MapInfo tables, or from several other formats (e.g., ASCII, USGS DLG and AutoCAD DXF).  

System requirements:  A PC running Windows 95 or Windows NT with 8 MB of RAM and MapInfo Professional 4 or later.

Price:  $995.

Source of information:
GIS World, December 1996.

PRODUCT NAME:  3D-MasterSuite

SOURCE:  Template Graphics Software

ADDRESS:
San Diego, CA 



858-457-5359



 GOTOBUTTON BM___ info@tgs.com 



 GOTOBUTTON BM___ Http://www.tgs.com 

PLATFORM: Windows 95/NT and Solaris

DESCRIPTION:  3D-MasterSuite is an object-oriented tool set for developers who want to add high-performance 3-D capabilities to their applications.  It has Java and C++ programming interfaces and an Open Inventor Large Model Visualization (LMV) capability.  3D-MasterSuite applications automatically support the distribution of 3-D graphics over the Web using VRML.


3-D MasterSuite 3.5's components include Open Inventor 2.5 with LVM, 3D-DataMaster, RMLMaster, PlotMaster and GraphMaster.


Open Inventor is a general-purpose, object-oriented toolkit for developing interactive OpenGL-based 3-D graphics applications.  LMV allows programmers to develop applications that can render million-polygon models in real or near real time.  
3D-DataMaster extends Open Inventor and VRML, enabling users to develop interactive, 3-D visualizations of contours, iso-surfaces and meshes.  


VRMLMaster implements the VRML 2.0 specification as an extension to Open Inventor.  


PlotMaster extends Open Inventor and VRML to support vector hard copy devices, including ANSI-standard CGM and HPGL.  


GraphMaster is a 2-D and 3-D graphing extension to Open Inventor that allows applications to be built that create VRML-compliant charts and graphs for use on the Web.

System requirements:  * * *

Price:  * * *

Source of information:
Real Time Graphics, July 1998.

PRODUCT NAME:  3D-MasterSuite for Java

SOURCE:  Template Graphics Software

ADDRESS:
San Diego, CA 



858-457-5359



 GOTOBUTTON BM___ info@tgs.com 



 GOTOBUTTON BM___ Http://www.tgs.com 

PLATFORM: * * *

DESCRIPTION:  3D-MasterSuite for Java enables developers to integrate interactive multidimensional visualization capabilities into networked Java applications.


The software will allow scientists worldwide to use a multiple-platform interface to view what the Mars Exploration Rover will be viewing during missions in 2003.  It will be used to provide 3-D visualization of Martian terrain data acquired by rovers, and will position a 3-D rover model on the simulated terrain.  The software will also be used to help select promising soil and rock targets, select new regions for the rovers to explore. And enable user interaction with rovers in their 3-D environment. 

System requirements:  * * *

Price:  * * *

Source of information:
NASA Tech Briefs, January 2002.

PRODUCT NAME:  3D Modeler




SOURCE:  Intergraph

ADDRESS:
Huntsville, AL 35894



205-730-8302



 GOTOBUTTON BM___ http://www.intergraph.com 

PLATFORM:  PC

DESCRIPTION:  3D Modeler is intended to enable a user to generate 3-D models from elevation data and apply image-derived or synthetic textures.  The product includes a Raster Translator for converting raster images to SGI's RGB format, a Modeler for creating OpenFlight models from elevation data and textures, and a Navigator for virtual flight through the virtual world.  3D Modeler will be able to import OBJ models; VMAP 1, VMAP 2, DNC and DFAD feature data; DTED 1 and DTED 2 elevation data; and CIB, CADRG, ADRG and ASRP image/map data.  Users can build TINs, construct point and area features, integrate line features with TINs, smooth roads, etc.  The product can stand alone, or customers can use Intergraph's GeoDEX as a 2-D front-end for 3D Modeler, and then use the latter's OpenFlight output to feed the fly-through program of their choice.  3D Modeler is scheduled for release by the end of May 1997. 

System requirements:  * * *

Price:  About $5,000 (quoted 04-97).

Source of information:
Vendor literature (acquired April 1997).

PRODUCT NAME:  3D Studio

SOURCE:  Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



800-964-6432



 GOTOBUTTON BM___ http://www.autodesk.com 

PLATFORM:  PC

DESCRIPTION:  3D Studio (3DS) is a 3-D design, rendering and animation program with a plug-in interface and a large community of independent application developers.  Numerous third-party plug-ins are available.  Most of 3DS' tools can be controlled from externals.


Release 4 (R4) includes Fast Preview, Camera Control/Match Perspective, Encapsulated PostScript Output, Inverse Kinematics (IK), and Keyscript.  IK lets users manipulate complex groups of hierarchically linked objects.  IK uses six degrees of freedom to define joint parameters for roll, pitch and yaw between selected elements in the hierarchy.  Once an object chain has been created, realistic motion of the entire chain is accomplished by merely moving one member.  The software computes each object's intermediate position over the specified number of frames.  The Keyscript custom programming language lets users create sequences of commands to specify aspects of animation, such as motion, rotation, scaling, hiding and morphing.  Real-world simulations can be produced with minimal code.


The Perspective Match plug-in allows users to load bitmaps as scene backgrounds.  The new Perspective Match camera position is automatically created by positioning lines over similar features in the underlying photo.  When in perspective matching mode, the scanned background is displayed at a lower resolution, allowing a wireframe representation of the model to move in real time against the scanned reference image.  


The Fast Preview Renderer enables review of still or animated scenes before final rendering.  It has four shading modes: wireframe, flat, Gouraud or Gouraud with Phong highlights.  Camera adjustments can be made dynamically using mouse or cursor, or by numerical entry for precise placement.  Users can switch between multiple camera views.


The Texture Preview feature lets textures be viewed before their assignment to objects for rendering.  3DS also comes with a collection of ready-to-use objects, textures and backgrounds.  


3DS has been used along with QuickSurf and AutoCAD to generate real-world 3-D animated models of topography.  Planners of the 2000 Sydney Summer Olympics used 3DS to render still scenes and fly-throughs of 3-D AutoCAD models of the Olympic Village.

System requirements:  R4 requires a 386+ with MS DOS 3.3+, 8 MB of RAM (16 recommended), 20 MB of disk space, an Intel math co-processor and SVGA.  Plug-ins function inside of 3DS and require additional memory.

Price:  R4 costs $2,995.

Source of information:  
CADalyst, October 1997.






Vendor literature (updated January 1995).

PRODUCT NAME:  3D Studio MAX
SOURCE: Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



415-507-5000



 GOTOBUTTON BM_N_ http://www.autodesk.com 

PLATFORM:  Windows

DESCRIPTION:  3D Studio MAX is a modeling and animation package.  It is optimized for CPU acceleration, not dedicated 3-D hardware.  Thus, the best choice for speeding up the program is to use a faster CPU or multiple processors.


3D Studio MAX supports OpenGL and Direct3D (D3D).  There are tools for compositing 3-D graphics with video sequences and digital optical effects.  Capabilities include NURBS modeling for rendering and animation; flexible real-time inverse kinematics; a dynamics feature that enables animated objects and linkages to bounce, collide, spin, slide and fall according to physical forces; etc.  Particle effects include spawning on death and collision, trailing sparks, fluid bubble motion, blobby meta-particles and instanced objects.


Release 3 provides network-aware external scene references called Xrefs that allow related projects to hare common assets.  Xref source files propagate automatic scene updates. Soft Selections control vertex influence areas, so users can massage objects into shape. Relational slave controllers called Reactors trigger or modulate animated events, such as lights becoming brighter or dimmer according to proximity.  Schematic View lets users track objects, lights, textures and other scene elements.  A RAM player lets users play two animations in real time.


3D Studio MAX also ships with a scripting language, enabling customization, complex operations and connections to external data.  Users can create scripts with a macro recorder, then highlight sections and assign them to custom toolbars or buttons.


More than 30 third-party developers are offering plug-ins.  MAXImmerse, a plug-in from NDL, lets users fly through scenes using a joystick or mouse.  D3D, OpenGL and Glide implementations let users compare and contrast performance using each API.

System requirements: Windows 98/NT 4.0, a 150-MHz PC and 64 MB of RAM.

Price: Release 3 costs $3,495.  MAXImmerse costs $199 (a free trial version of MAXImmerse is available at  GOTOBUTTON BM_B_ http://www.ndl.com). 

Source of information:
Computer Graphics World, October 1999.






NewMedia, July 1999.






Interactivity, July 1998.






PC Graphics & Video, July 1998.

PRODUCT NAME:  3D Suite
SOURCE: MetaCreations

ADDRESS:
6303 Carpinteria Avenue



Carpinteria, CA 93013



800-846-0111



http://www.metacreations.com 

PLATFORM: Macintosh, Windows 95/98/NT

DESCRIPTION: 3D Suite includes MetCreations’ Bryce software for designing, rendering and animating 3-D landscapes; Poser for 3-D character animation and figure design; and Canoma for creating photorealistic 3-D models from digital images.

System requirements: 

Price:  $599.

Source of information:
Vendor literature (obtained October 1999).

PRODUCT NAME:  3D SURF
SOURCE:  Schreiber Instruments

ADDRESS:
4800 Happy Canyon Road



Suite 250



Denver, CO 80237-1074



303-759-1024

PLATFORM:  PC

DESCRIPTION:  Part of the IMAGINE product line for Autodesk's 3D Studio, 3-D SURF is a surface modeling program that creates 3-D surface meshes from random data (ASCII) or from its own built-in terrain generator.  3D SURF can construct smooth grid meshes, TINs and gridded meshes fitted onto TINs.


3D SURF also includes an AutoLISP routine for AutoCAD that extracts XYZ data into an ASCII input file of the required type.  USGS topographic data of any area in the U.S. can also be used for input when purchased in XYZ ASCII format.

System requirements:  3D Studio.

Price:  $149.

Source of information:
Vendor literature (September 1993).

PRODUCT NAME: 3-D TopoQuads

SOURCE: DeLorme

ADDRESS:
2 DeLorme Drive



P.O. Box 298



Yarmouth, ME 04096



800-569-8334



 GOTOBUTTON BM_=_ info@delorme.com 



 GOTOBUTTON BM_>_ http://www.delorme.com  

PLATFORM:  Windows 95/98/NT

DESCRIPTION: 3-D TopoQuads is a product that lets users access and view USGS 7.5-minute topographic quadrangle maps.  These scanned maps can be accessed in 17 levels, with 80 levels of vector data.  The product includes map tools designed to enhance applications such as geographic presentations, site assessments and analysis, 3-D perspective views, elevation profiles, and field data logging and tracking.  Users can customize their maps with symbols, text and MapNotes.


The software supports UTM coordinates and provides capabilities for large format printing.

System requirements: A 120-MHz (233-MHz recommended for 3-D viewing) Pentium PC with 16 MB of RAM (32 MB recommended for 3-D viewing), 80 MB of disk space, 16-bit color and a CD-ROM or DVD-ROM drive. 

Price: $99.95 per region.

Source of information:
Vendor literature (obtained February 2001).






Professional Surveyor, October 2000.

PRODUCT NAME: The 3MAP Project

SOURCE: Ping

ADDRESS:
Australia



http://old.ping.com.au/3map/  

PLATFORM: Open

DESCRIPTION: Ping is developing a platform for delivering geospatial information over broadband networks.  The concept is that a user will be presented with a view of the world, and will be able to zoom in on any area of interest and navigate freely (or to predefined bookmarks/waypoints).  Client software will be provided to broadband users free of charge, to enable them to view and interact with data.  Users will be able to filter their views via a dynamic search engine that queries structured metadata, and will be able to add geometry and metadata from within the application.


3MAP is an open source project.  Anyone will be permitted to build applications, add content and enhance the system.  Ping will build an immersive 3-D client, and will provide a way for users to publish directly to the geospatial database from within the virtual environment.  Everything is to be tagged with structured metadata.


Ping will use open standards such as GeoVRML and X3D, but will also explore client-side programs that use other technologies (including proprietary ones).  Java is currently the main programming language, but Ping is amenable to parallel open source developments in other languages.

System requirements: * * *

Price: Free.

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME: 4D Interactive Model Player

SOURCE:  C Tech Development Corporation

ADDRESS:
16091 Santa Barbara Lane



Huntington Beach, CA 92649



800-NOW-4-EVS



 GOTOBUTTON BM__ evs-info@ctech.com  



 GOTOBUTTON BM__ http://www.ctech.com  

PLATFORM:  Windows 95/98/NT

DESCRIPTION:  The 4D Interactive Model Player (4DIM) enables playback of 4DIM models (output by other C Tech software).  4DIM models are animations in which each frame is an interactive 3-D model.

System requirements: * * *

Price: A standalone application licensed with a C Tech hardware key costs $495.  This licenses the computer with the key attached.  A CPU-locked licensed 4DIM Player (which cannot be moved once installed on a specific computer) costs $299.

Source of information:
Vendor literature (obtained April 2003).

PRODUCT NAME: AAcuity 3D Spectator

SOURCE: SDS International

ADDRESS:
Advanced Technologies Division



3403 Technological Avenue, Suite 7



Orlando, FL 32817



407-282-4432



 GOTOBUTTON BM_@_ http://www.atdlink.com 

PLATFORM: PC

DESCRIPTION: AAcuity 3D Spectator is HLA/DIS-compatible 3-D terrain visualization software with capabilities for semi-transparent, operationally relevant objects (e.g., from C2PC).  It is designed for Joint National Training Center (JNTC) live/virtual/constructive systems.

System requirements: * * *

Price: $2,000.

Source of information:
Vendor literature (obtained December 2003).

PRODUCT NAME: AAcuity PC-IG

SOURCE: SDS International

ADDRESS:
Advanced Technologies Division



3403 Technological Avenue, Suite 7



Orlando, FL 32817



407-282-4432



 GOTOBUTTON BM_A_ http://www.atdlink.com 

PLATFORM: PC

DESCRIPTION: SDS International’s AAcuity products are physics-based, real-time image generation software applications for training, mission rehearsal and operational systems.  AAcuity PC-IG software includes shader-based sensors, per-pixel lighting, multi-layered texturing, real-time shadows, volumetric fog and haze, particle-based effects, etc.

System requirements: * * *

Price: $5,000.

Source of information:
Vendor literature (obtained December 2003).

PRODUCT NAME: AccuRender
SOURCE: Robert McNeel & Associates

ADDRESS:
3670 Woodland Park Avenue North



Seattle, WA 98103-7906



206-545-7000



 GOTOBUTTON BM_B_ http://www.accurender.com 

PLATFORM: Windows 

DESCRIPTION: AccuRender is designed to create photorealistic images from 3-D models inside AutoCAD, Architectural Desktop, Mechanical Desktop, and Revit.  Users can generate stills, panoramas, and animations.  


AccuRender lets users render still images using raytracing and radiosity (a process for calculating indirect lighting in a scene).  This enables the creation of scenes that include reflections, refraction, diffusion, translucency, transparency, photometrically accurate light, color bleeding, shadows, depth of field, depth attenuation, indirect lighting, etc.  


Users can also create walk-through/fly-by animations based on a series of still images, and panoramic images that can be viewed on the Web or by using a separate program.


Creating a rendering with AccuRender requires three basic steps: setting up the environment, assigning materials to models, and establishing and adjusting the lighting.  Users can save all radiosity information along with a model.  The user can interrupt the rendering process to revise lighting and material assignments.


Accurender includes more than 5,000 materials and 300 light fixtures.  Both bitmap and procedural materials (marble, granite, tile, wood, etc.) are supported.  These materials can be applied to objects, blocks or layers.  Raytracing provides accurate reflection, refraction and shadows.  Users can control a scene’s brightness and contrast, and can create sunlight animations.


Users can create fractal landscape objects and backgrounds, and there is a cloud generator.  More than 500 species of procedural 3-D plants with seasonal variation (i.e., leaf-on, leaf-off, flowered) are also included. 


AccuRender can import JPG, BMP, TGA, TIF, AVI, IVR, PAN and WRL files.  The software can export JPG, BMP, TGA, TIF and VRML (WRL) 1.0 and 2.0 file formats.  Users can be immersed within 3-D AccuRender scenes via virtual reality technology from iMove or LivePicture.


The Nor-son construction company has used EasySite along with AutoCAD and AccuRender.  EasySite has been used to merge 3-D building models generated in AutoCAD with their surrounding topography.  AccuRender has been used to render finished views.

System requirements: A Pentium or higher processor, 32 MB of RAM (64 MB recommended), 50 MB of disk space and 256-color or better video.  Internet access is recommended.  The software supports AutoCAD Release 2002-2005 as well as Architectural Desktop and Mechanical Desktop.

Price: $495.

Source of information:
CADalyst, August 2004.

CADALYST, February 2002.

PRODUCT NAME:  ActiveMap
SOURCE:  Woolleysoft

ADDRESS:
Humblesknowe Cottage



Ramoyle,



Dunblane,



Perthshire



Scotland FK15 0BA



 GOTOBUTTON BM_D_ info@woolleysoft.co.uk


 GOTOBUTTON BM_E_ http://www.woolleysoft.co.uk
PLATFORM:  Windows 95/NT

DESCRIPTION: ActiveMap is an ActiveX control for developing 3-D terrain fly-throughs.  Optimized TIN files can be generated from digital terrain data.  Users can control camera and target positions, lighting, surface rendering, background rendering, fog, etc.


ActiveMap is compatible with Delphi, Visual Basic, Visual C and other development environments supporting ActiveX controls.  It responds to JavaScript and VBScript.

System requirements: ActiveMap renders in software, but will use hardware acceleration (OpenGL) if available.

Price:  $199.

Source of information:
Vendor literature (obtained June 1998).

PRODUCT NAME:  ActiveTerrain

SOURCE:  Intergraph Federal Systems

ADDRESS:
2611 Jefferson Davis Highway



Suite 11100



Arlington, VA 22202



703-413-7508



 GOTOBUTTON BM_C_ http://www.intergraph.com  

PLATFORM:  Windows NT

DESCRIPTION:  ActiveTerrain enables users to generate models from elevation data, drape orthorectified imagery and maps over terrain models and apply synthetic textures to terrain models.  Individual textured objects can be integrated into models to represent real-world objects such as buildings, roads and power lines.  Databases are typically about nine minutes by nine minutes in areal extent, but these can be stitched together.  


A viewer called ActiveFlight (made for Intergraph by CG2) is included with ActiveTerrain.  ActiveFlight enables users to fly interactively through 3-D terrain models.  It includes a collection of textures and utilities to convert OBJ models and CIB and CADRG images into the required OpenFlight format.  Performance is constrained by the number of polygons in the database. 


ActiveTerrain was demonstrated at TEC in February 1998, on an Intergraph TDZ 410.  One database consisted of DTED 1, merged Landsat and CIB imagery, and 3-D models at the locations of VPF features.  Another database consisted of four 9-minute x 9-minute sections, mosaicked together into a NAV (VTree format) file.    

System requirements:  ActiveTerrain requires a Pentium or better processor, Windows NT 4.0 and 64 MB of RAM.  ActiveFlight requires a RealiZm graphics accelerator.  At least 16 MB of texture memory are recommended.

Price:  (This price was quoted in February 1998.)  ActiveTerrain costs $3,600 (GSA).  It is available as a standalone software product, or is bundled with an Intergraph TDZ workstation.

Source of information:
Vendor literature (updated January 1998).

PRODUCT NAME:  AcuScene
SOURCE: AcuSoft

ADDRESS:
 GOTOBUTTON BM_E_ 13501 Ingenuity Drive, Suite 200



Orlando, FL 32826



407-658-9888



 GOTOBUTTON BM_D_ webcontact@acusoft.com


 GOTOBUTTON BM_E_ http://www.acusoft.com 

PLATFORM:  Windows 2000/XP

DESCRIPTION: AcuScene is software designed for real-time, 3-D image generation using consumer-level graphics hardware.


Users can clamp to the terrain as they move.  The software supports height-above-terrain (HAT), height-of-terrain (HOT) and laser-range-finder (LRF) queries.


AcuScene provides FLIR, NVG and DTV sensor modes.  The software supports environmental effects (e.g., fog, haze and dust).  A time-of-day tool lets users position the Sun appropriately for natural scene lighting.  The software also supports special effects such as vapor trails, flames, sparks, dust, smoke, explosions, muzzle flashes, missile trails, tracers, etc.


AcuScene ships with a database conversion tool called Evolver.  This enables users to convert database types such as OpenFlight, SEDRIS Transmittal Format (STF), Compact Terrain Database (CTDB) and DTED into AcuScene’s internal run-time format.

System requirements: An 800-MHz Pentium II or Athlon CPU, 512 MB of RAM, an OpenGL 1.2-compliant 3-D graphics accelerator, and a 10-Mbit Ethernet card.

Price: * * *

Source of information:
Vendor literature (obtained March 2003).

PRODUCT NAME:  Advanced Visualizer

SOURCE:  Wavefront Technologies

ADDRESS:
210 King Street East



Toronto, Canada



M5A 1J7



800-447-2542



 GOTOBUTTON BM_F_ http://www.alias.com 

PLATFORM:  UNIX workstations

DESCRIPTION:  Advanced Visualizer provides interactive modeling, animation and rendering tools.  The software helps users create scenes with representations of light, reflection and shadows; and animate any object, light, camera, texture or material.  Various modules allow users to build, edit, import and display objects; create and simulate motion and manipulate objects; and to fine-tune effects such as lighting, materials and texture.  Importers are available for DTED, DEM, Landsat and SPOT; and many raster formats such as TIFF, GIF and Sun Raster are supported.  Stereo viewing is possible with polarized glasses.


Advanced Visualizer has been used to make 3-D animations using images obtained from airplanes and spacecraft.  Clients have included Air Force Space Command, Naval Air Warfare Center, FAA, etc.  Analysts at the Naval Weapons Center's Visualization, Integration and Standards Laboratory have used Wavefront software to determine how potential weapons would work in combat and react under various battlefield scenarios.  These scenarios have been visualized in 3-D with satellite images mapped onto elevation data.  The Army Corps of Engineers has used Advanced Visualizer at the Visualization Laboratory of its Waterways Experimentation Station.  The Goddard Space Flight Center has used the product to make animations from LIDAR data of lunar topography.  The National Air Intelligence Center has used it to create animations of highly complex CAD models.  Advanced Visualizer is also used by the Army Research Laboratory’s Scientific Visualization Team.


NASA has used Advanced Visualizer along with FAST and AVS to produce animations of lunar topography, based on data collected by the Clementine Mission.

System requirements:  * * *

Price:  $27,073 (GSA) for Silicon Graphics.  Version 3.1 of the lower-end Data  Visualizer product ranges from $6,500 to $9,500.

Source of information:
Demonstration at NAIC, April 1997.






USATEC Draft Report "Geospatial Data 3-D Visualization," March 1995.

PRODUCT NAME:  AEC Studio

SOURCE: REALVIZ

ADDRESS:
350 Townsend Street



San Francisco, CA 94107



415-615-9800 ext. 220



 GOTOBUTTON BM_G_ dwright@realvizusa.com 



 GOTOBUTTON BM_H_ Http://Www.realviz.com 

PLATFORM: Windows NT

DESCRIPTION: AEC Studio is a bundle of tools for working with digital images.  These tools help users create 3-D objects from digital photographs, provide accurate contexts for photo-realistic rendering, and match rendered models to the movement of videos into which they are inserted.  The set comprises three programs that are also available separately: Stitcher, ImageModeler and MatchMover. 


Stitcher can form seamless images out of multiple images with varying orientations.  The software automatically stitches together images to create panoramas that can be used as environment maps, reflection maps and backgrounds in 3-D scenes.  The primary use for the resultant panoramas is as environmental background images for rendered animations.  For example, a user can project an animation of a proposed project within the context of the existing site.  Users can make VRML environments with Stitcher, for use with 3-D viewing tools.


Stitcher automatically compensates for the distortion inherent in panoramic images.  The Stitcher interface features a tool bar, a mosaic window (for displaying component images) and a building area in the middle.  A user drags images from the mosaic window into the building area and lines them up to form a rough panorama.  Stitcher then warps and tiles each image so they all fit into one panorama.  These output scenes can be in cylindrical 360-degree panoramas or partial panorama projections, or in cubic or spherical 180 x 360 VRML projection.  There are tools for panning, zooming and rotating.  After images have been stitched, they can be exported to 3-D animation packages.  Stitcher outputs QuickTime VR format and Macromedia Shockwave format for use Macromedia Director.


ImageModeler uses digital images to create 3-D wireframe objects for use in CAD or rendering programs.  The software can then use the same images to create texture maps for use in rendering and animation.  Users begin by taking photographs from many angles around a real-world object such as a building.  One should take as many pictures as necessary to completely describe the geometry of the feature of interest, with many common points that appear in multiple photos.  These points are then flagged in the images where they are visible.  ImageModeler processes these points to create the mesh geometry of the object. 


Users can stretch modeling primitives such as cubes, cylinders and spheres to fit the control points and to create a wireframe model.  For complex, irregular surfaces, users can alternatively create point clouds from as many control points as possible.  Using the original images, ImageModeler next generates texture maps for the mesh geometry to create textured 3-D objects.  Thus, the software creates 3-D models that can be used in place of real objects within a scene, and the program also automatically captures image texture.  These files can be exported to rendering and animation products such as 3D Studio MAX, Maya, LightWave 3D and Shockwave.


MatchMover is a 3-D camera-tracking utility that automatically recognizes points within a moving image.  The software extracts camera characteristics and camera paths from video sequences.  These can be imported into rendering and animation programs.  Users can then insert rendered animations, made with the imported camera path, back into the video.  The animation’s movement will then match the movement of the video when the frames are composited to make a combined animation.


Users import video frames into MatchMover and define some common reference points that the program tracks.  MatchMover interprets the points in the scene, then works backward to determine the placement for the camera, its motion and its apparent focal length.  The software can compute the camera characteristics using internal algorithms, or the user can enter these values, if known.  MatchMover can track and define the camera path of a video sequence made either from a fixed location using typical pan and zoom movements, or from a moving camera such as a vehicle.  Paths may be complex and include several image sequences with multiple types of movements and constraints assigned to them via a timeline.  Users can fine-tune paths to account for sudden movements or bumps, such as might occur in an aerial or surface vehicle.

System requirements:  At least a Pentium processor, Windows NT 4.0, a 1021 x 768 24-bit display, 64 MB of RAM and 25 MB of disk space. 

Price: AEC Studio costs $1,999.  Separately, Stitcher costs $499, ImageModeler costs 1,499$ and MatchMover costs $1,499.

Source of information:
CADalyst, September 2002.






Vendor literature (obtained June 2002).

PRODUCT NAME:  AERMOD/ISC Pro 

SOURCE: Breeze Software

ADDRESS:
919-549-0499



 GOTOBUTTON BM_I_ breeze@trinityconsultants.com


 GOTOBUTTON BM_J_ http://www.breeze-software.com 

PLATFORM: Windows 95/98/2000/NT

DESCRIPTION: AERMOD/ISC Pro is an air quality modeling system that can be used to assess the impact of emissions from a variety of sources.  The software includes dispersion models (AERMOD and ISC) that predict pollutant concentrations from point, line, area, volume and flare sources with variable emissions in all terrain regimes.


AERMOD simulates atmospheric processes and provides refined concentration estimates for a range of meteorological conditions an modeling scenarios.  


ISC predicts pollutant concentrations from sources emitting non-reactive pollutants.  Users can define receptor grids and consider topographical features for each receptor location.  Users can also input above-ground heights to simulate the impact at elevated or “flagpole” receptors.  Like AERMOD, ISC is a steady-state Gaussian plume model that predicts pollutant concentrations from a variety of sources.


Users can view summaries of model scenario inputs; display 3-D, multi-layer views; view model objects, solid, transparent and wireframe modes; perform population analyses; etc.


There are utilities to enhance users’ modeling capabilities.  These include a direct link to SURFER software’s gridding routines, a windrose that depicts wind speed and direction, a post-processor that outputs the concentrated values of user-specified percentiles and averaging periods, an editor for meteorological data, a pre-processor that calculates direction-specific building dimensions to facilitate analysis of building downwash, etc.  
AERMOD/ISC Pro imports DXF, BMP and existing ISC3 or AERMOD files; digital elevation data; hourly emission rate files; and hourly ozone concentration files.  Users can import and export Shapefiles.  The software outputs a post-processor file, and 2-D and 3-D graphics of concentration plots.  Users can output all values above a specified threshold to a file, if desired.  There is also an option to output maximum concentrations.

System requirements:  A Pentium-class PC with 64 MB of RAM, a VGA monitor and a CD-ROM drive.

Price: $1,395.

Source of information:
Vendor literature (acquired October 2002).

PRODUCT NAME:  AFMSS

SOURCE:  Lockheed Sanders

ADDRESS:
Mission Planning Systems/Information



Systems Division



130 Webster Highway



Merrimack, NH 03054



603-885-5020

PLATFORM:  SUN and PC

DESCRIPTION:  The Air Force Mission Support System (AFMSS) is a family of automated mission planning tools.  The main products that comprise AFMSS are the Mission Planning System (MPS), the Portable Flight Planning Software (PFPS) core and the Joint Mission Planning System (JMPS).  MPS is UNIX-based; PFPS and JMPS are Windows-based.


AFMSS automates flight planning computations, electronic combat asset planning, threat and terrain analysis, optimum route selection, weapons planning and down-loading of post-mission maintenance and operational data.  AFMSS is designed to implement a user-oriented mission planning solution across different aircraft, weapon systems and electronic system equipment suites.  It provides a platform for functions common to mission planners:  MCG&I display and manipulation, threat analysis, perspective view, etc.  AFMSS' components include the Data Preparation System (DPS) and the Mission Planning System (MPS).  MPS software is government-owned and can stand alone.


The MPS provides air crews with comprehensive mission planning capabilities, from receipt of tasking order to mission debriefing.  This includes defining mission constraints, generating and editing flight paths, generating automated flight paths, defining and editing aircraft configurations, providing flight path conflict identification, supporting flight path presentation views, supporting mission profile views, generating detection/engagement fans, supporting platform and threat intervisibility, providing order of battle graphics overlays, supporting data transfer device loading and generating combat mission folder and strip maps.  AFMSS can generate a 3-D optimal flight path that minimizes exposure to threats.  Timeline plots and printouts can identify locations and types of threats, and detection and engagement zones can be mapped along the optimal route.  
AFMSS is required to support National Geospatial-Intelligence Agency (NGA) products.  Data sources for AFMSS include DTED, DFAD, ADRI, ADRG, DAFIF, WVS, PVOD, DCW and NITF imagery.  Geographic, UTM, MGRS and GEOREF coordinates are supported.  AFMSS has interfaces to intelligence and operations networks, and offers the capability to prepare and maintain data from external sources to support the mission planning process.  AFMSS can copy mission data to Data Transfer Devices (DTDs) for upload onto aircraft systems.


AFMSS was demonstrated at CECOM in June, 1995.  An operator chose a route using the 2-D Map Inset, then played the flight in the Route Fly Through View window.  NGA data provided the map background.  Users can toggle this background between different scales; the displayed route remains accurately located.  The main map display can be centered according to the smaller-scale map inset.  A route editor allows users to add waypoints easily, either manually or automatically.  Flight is not interactive; the user defines a route, chooses a rendering option (simple, flat polygon or smooth polygon) and generates up to 100 frames for subsequent playback.  Playback speed is selectable.  Static perspective views can also be generated; e.g., the view from one waypoint to another.


The Royal Saudi Air Force has contracted Sanders for 27 mission planning subsystems for F-15, RF-5 and Tornado aircraft.  These will be two-seat configurations using AFMSS.


Note: The Air Force ESC/AC and the Navy PMA-233 have been directed to migrate AFMSS/MPS, PFPS and TAMPS to JMPS as part of the Global Comaand and Control System (GCCS).)

System requirements:  The AFMSS server has been hosted on a SUN SPARCstation 10 Model 51 with 112 MB of RAM, running Solaris 2.3.  (The October 1996 issue of Military & Aerospace Electronics reports that Sanders is switching to HyperSPARCs with larger hard disk drives and 16-inch flat-panel displays.)

Price:  MPS software is government-owned.  An MPS hardware/software configuration consisting of one single-CPU workstation costs about $100,000.

Source of information:
Military & Aerospace Electronics,  October 1996.






Defense & Security Electronics, December 1995.






CECOM C2SID/BCBL Mission Planning/Rehearsal User Assessment, 31 October 1995.






Vendor demonstration, June 1995.






Vendor literature (obtained September 1994).

PRODUCT NAME: AirportFam

SOURCE: SimAuthor

ADDRESS:
1790 38th Street



Suite 206



Boulder, CO 80301-2600



303-545-2132



 GOTOBUTTON BM_K_ jfreedman@simauthor.com 



 GOTOBUTTON BM_L_ http://www.simauthor.com  

PLATFORM: Windows 98/NT, SGI IRIX

DESCRIPTION: AirportFam is an airport familiarization system that is based on SimAuthor’s FlightViz software.  It is the result of an agreement between SimAuthor and Continental Airlines.  The software is designed to enhance training by providing pilots with interactive 3-D depictions of specific airports and their surrounding terrain.  AirportFam gives pilots access to information on navigation, obstacles, runway configurations and airport facilities.


AirportFam visualizes approaches and departures, based on data collected by Continental during Flight Operations Quality Assurance (FOQA) activities.  The data files are visualized with appropriate aircraft models, using imagery that is overlaid onto a terrain elevation database.  Pilots can view and interact with 3-D visualizations of transitions and approaches, departures, and single engine departures.  There is a choice of perspectives (from within or outside the cockpit), and environmental factors (such as visibility or time of day) can be varied.



AirportFam includes an audio component consisting of digitized, synchronized recordings of cockpit-to-tower communications from actual flights.  This is meant to familiarize pilots with local tower vernacular, and to minimize distractions when pilots fly into an airport for the first time.  AirportFam users will also have access to essential airport data, navigation charts, and airport diagrams.


AirportFam will be integrated into Continental’s flight training curriculum.  It will also be installed on computers at the airline’s hubs, where pilots will be able to view an airport and its attributes on an as-needed basis.  Visualizations will also be able to be reproduced as digital movies for electronic distribution.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature (obtained July 2001).






Real Time Graphics, June 2001.

PRODUCT NAME:  Aladdin 

SOURCE:  Centric Software

ADDRESS:
50 Las Colinas Lane



San Jose, CA 95119-1212



408-574-7802



 GOTOBUTTON BM_M_ http://www.centricsoftware.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  Aladdin is a DIS stealth application based on EasyScene.  The user can attach to the viewpoint of any DIS entity and view that entity from any orientation.  Aladdin's features include entity tracking, logging, filtering, visibility controls (e.g., time of day and atmospheric effects), articulated parts, damage states, muzzle flashes, etc. 

System requirements:  An SGI computer running IRIX 5.3 or 6.x.

Price:  * * *

Source of information:
Vendor literature (acquired October 1997).

PRODUCT NAME:  Aladdin 4D

SOURCE:  ADSPEC Programming

ADDRESS:
467 Arch St.



Salem, OH 44460



216-337-3325

PLATFORM:  Amiga

DESCRIPTION:  Aladdin 4D is a 3-D modeling, rendering and animation system.  The program can import bitmap images and convert them to 3-D objects.  It can also import VideoScape GEO object files, DEM files from Scenery Animator, and drawings from Art Expression as EPS files.  Aladdin 4D can also load JPEG files.


The camera system can use one or more targets which control zoom and direction.  Targets are controlled through a timeline. Animations can be previewed in wireframe at near real time.

Several procedural textures are included for creating patterns that can be wrapped around objects.  Bump maps, procedural textures and bitmap textures can be applied to the same surface and animated as well.


Aladdin 4D includes features for creating gas effects, such as flames, stars, haze, clouds and fog.  Gas effects can be animated to create the flame from an engine's tailpipe, for example.

System requirements:  Amiga with at least 3 MB RAM.

Price:  Aladdin 4D 3.0:  $499.

Source of information:
Vendor literature (updated August 1993).






Computer Graphics World, February 1994.

PRODUCT NAME:  AMPS

SOURCE: Army Aviation Warfighting Center

ADDRESS:
Directorate of Combat Developments



Fort Rucker, AL 36362-5000



334-255-3684

PLATFORM:  PC

DESCRIPTION: The Aviation Mission Planning System (AMPS) is a subordinate system of the Army Battle Command System, Maneuver Control System (MCS).  It focuses on planning functions that are peculiar to aviation.  AMPS automates brigade and below aviation mission planning and distribution of mission files between units. 


AMPS was developed by the Army Communications and Electronics Command (CECOM) to automate Army pilot planning tasks and provide a real-time mission rehearsal capability.  It meets the requirements of loading avionics, navigation and equipment initialization information onto tactical helicopters.


Helicopter pilots use AMPS to plan routes and communications.  Once a mission is planned and approved, the information is loaded onto a data transfer cartridge and plugged into the aircraft.  The mission plan is loaded into the aircraft's system prior to flight.  AMPS 4.0 supported the Task Force XXI exercise.  AMPS 4.1 was designed to support the Kiowa OH-58D, modified AH-64A Apache, UH-60A/L Blackhawk and CH-47D Chinook. 


The future portion of AMPS is a mission rehearsal capability that uses digital terrain elevation and imagery data to render 3-D scenes.  It is hoped that this mission rehearsal capability will eventually move from high-end workstations to LCUs.


AMPS has been fielded on ruggedized 486 PCs for Army Aviation companies, and on SUN-based systems for battalion and brigade level aviation troops.  PC-based AMPS was demonstrated at TEC in October 1994.  The system comprised two linked PCs, one running SCO UNIX and one running DOS.  The SCO UNIX system had a CD-ROM drive and a 500-MB hard disk.  The DOS PC was a 486 with two proprietary graphics accelerator cards used for 3-D rendering.  The cards were made by All Source Processing, Inc. (ASPI).  The two-card set cost $35,000.


In the demonstration, the user found a route on the 2-D AMPS display based on red (lethality) and yellow (detection) ranges associated with enemy weapons.  Position data for the flight path were sent from AMPS running on the SCO UNIX PC to the DOS PC via an RS-232 link.  The 15-Hz fly-through featured a terrain database comprising DTED Level 1 and colorized panchromatic SPOT imagery.  Questions about the database were referred to ASPI, which created it.  Supposedly, there is no limit on the size of the area of interest.  Along with the simulated terrain, the DOS PC displayed aircraft direction, view direction, speed, and coordinates.  

System requirements: AMPS software is hosted on a portable ruggedized workstation - the Lightweight Computer Unit (LCU) - under the Army Common hardware/Software (CHS) contract, along with peripheral devices such as the data transfer system, printer, MO drive and CD-ROM drive.

Price:  * * *

Source of information:
Army Aviation Warfighting Center (February 2001).






Briefing and demonstration (October 1994).

PRODUCT NAME:  apE

SOURCE:  TaraVisual

ADDRESS:
929 Harrison Avenue



Columbus, OH 43215



800-458-8731

PLATFORM:  Cray, Convex, SUN, Silicon Graphics, HP, NeXT, DEC, IBM RS6000, Apple MAC II (A/UX)

DESCRIPTION:  apE is a general-purpose scientific visualization program that is designed to be portable and extendable.  It is a flexible software toolkit for visualization, allowing users to convert information into imagery in many different ways.  Data can be processed and viewed as plots, color images and 3D objects.  apE features a data flow environment with a high-level visual programming paradigm that allows the construction of complex flow topologies. 


apE provides interfaces to the graphical elements of the visualization process, allowing the scientist to manipulate these elements interactively and to develop strategies tuned to the specific data set.  apE also provides tools for more traditional viewing and rendering of 3D volumes and surfaces.  These tools permit interactive scene description including manipulation of objects in 3D space and manipulation of rendering parameters such as lighting, shading and materials.


The format used to store nearly all of apE's data (pipelines, images, input data and object properties) is called flux.  Flux accepts files in ASCII or binary form.  ASCII files are more portable than binary files, but are generally read at a much slower rate.  Flux data types include multi-dimensional arrays, images, colormaps, program pipelines and grids.  Grids map values in multi-dimensional arrays to spatial coordinates.  Rectangular, polar, spherical and cylindrical grids are supported.  apE's terrain module converts a 2-D scalar field to a geometrical height field.

System requirements:  At least 12 MB RAM and 30 MB disk space.

Price: apE III costs $895.

Source of information:
Vendor literature (circa 1994).

PRODUCT NAME: APEX

SOURCE:  PCI Geomatics

ADDRESS:
50 West Wilmot Street



Richmond Hill



Ontario, L4B 1M5, Canada



905-764-0614



 GOTOBUTTON BM_N_ service@pcigeomatics.com 



 GOTOBUTTON BM_O_ http://www.pcigeomatics.com
PLATFORM: Windows NT

DESCRIPTION: APEX supports softcopy photogrammetric applications, including orthorectification and DEM extraction using digital stereo imagery.  


The software provides more than 60 functions that can be chained together to form a processing flow.  Key features include block aerial triangulation, DEM generation and editing, semi-automatic 3-D feature extraction, merging of DTMs and features, radiometric balancing, etc.  Users can view and edit terrain posts in 3-D, and also display graphical representations (dots, icons, mesh, etc.) of extracted features.

System requirements: A 200-MHz Pentium II with 128 MB of RAM.  A stereo graphics card and stereo viewing hardware are also required.

Price: * * *

Source of information:
Vendor literature (obtained May 2001).






Business Geographics, October 2000.

PRODUCT NAME: ArcGIS 3D Analyst

SOURCE: ESRI

ADDRESS:
 GOTOBUTTON BM_P_ 380 New York Street



Redlands, CA 92373

 

714-793-2853



 GOTOBUTTON BM_J_ info@esri.com 



 GOTOBUTTON BM_K_ http://www.esri.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION: ArcGIS 3D Analyst 8.2 is part of the ESRI ArcGIS product family.  The core of the 3D Analyst extension is the ArcScene application, which provides the interface for viewing multiple layers of 3-D data for creating and analyzing surfaces.  3D Analyst provides general GIS functionality, including visualization and modeling, displaying data from multiple viewpoints, raster draping and animated effects.  


ArcGIS 3D Analyst has capabilities for 3-D visualization, topographic analysis and surface creation.  Users can build surface models; interactively pan, zoom, rotate, tilt and fly through 3-D data; model ground-level surfaces such as urban building landscapes; model subsurfaces such as groundwater and mine shafts; drape 2-D data over 3-D surfaces; calculate surface area, volume, slope, aspect and hill shading; create contours; calculate view sheds, lines of sight and steepest paths; query 3-D data based on attributes or locations; and export data and views for presentations and Web access.


With 3D Analyst, a user can import a 2-D building data layer (including attributes such as height, footprint, top print and address), extrude the building footprints according to height attributes, generate and add 3-D building top prints, add a thematic map layer, set the results onto a bald-earth digital terrain model, calculate the elevations of the building tops, correlate addresses with a database of structures such as cell towers, place bitmap images of towers at the appropriate addresses, and calculate view sheds for each tower.

System requirements: The software requires ESRI’s ArcView 8.2, ArcEditor 8.2 or ARC/INFO 8.2.  A reviewer at Geospatial Solutions recommends a 1.2-GHz processor and several GB of hard disk space.

Price: ArcGIS 3D Analyst 8.2 costs $2,500.

Source of information:
Geospatial Solutions, October 2002.

PRODUCT NAME: ArcGIS Military Analyst

SOURCE: ESRI

ADDRESS:
 GOTOBUTTON BM_Q_ 380 New York Street



Redlands, CA 92373

 

714-793-2853



 GOTOBUTTON BM_J_ info@esri.com 



 GOTOBUTTON BM_K_ http://www.esri.com 

PLATFORM: * * *

DESCRIPTION: ArcGIS is an integrated geographic information system (GIS) comprising three key parts: ArcGIS Desktop, an integrated set of GIS applications; ArcSDE, an interface for managing databases in a database management system; and ArcIMS, Internet-based software for distributing data abd services.  ArcGIS can be extended with additional software such as ArcPad for Windows CE devices.


ArcGIS Military Analyst 8.2 is a software extension that facilitates importing and rendering raster and vector products from NGA.  The software includes the second version of the Military Overlay Editor (MOLE 2), which supports standard and custom military symbologies.  


The extension’s features include on-the-fly projection of raster and vector data; tools for rendering VPF products (VMap and DNC), including support for NGA symbology; tools for rendering RPF products (CADRG and CIB); tools for DTED merging and analysis; tools for 2-D and 3-D visibility and threat analyses; support for coordinate conversions and MGRS; support for symbology in accordance with MIL-STD 2525B; etc.


ArcGIS Military Analyst 8.2 is customizable via COM interfaces.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained June 2002).

PRODUCT NAME:  ARCGRAPH

SOURCE:  COSMIC

ADDRESS:
382 East Broad Street



Athens, GA 30602-4272



706-542-3265



 GOTOBUTTON BM_H_ service@cosmic.uga.edu 



 GOTOBUTTON BM_I_ http://www.cosmic.uga.edu 

PLATFORM:  Cray X-MP (COS), Cray 2 (UNICOS), DEC VAX (BSD 4.3 UNIX), DEC VAX (Ultrix), SGI IRIS Turbo, Convex C1 (UNIX), Amhdahl 5840 (UTS), Alliant FX8 (UNIX),  Sun 3/160 (UNIX), Stellar GS100 (Stellex), SGI IRIS 4D

DESCRIPTION:  ARCGRAPH, from NASA Ames Research Center, is a collection of libraries and utilities for generating, manipulating and visualizing graphical data.  ARCGRAPH defines a metafile format that contains device-independent graphical data, to be used with other computer graphics manipulation and animation packages in use at Ames, including SURF and GAS.

ARCGRAPH consists of a two-stage pipeline.  Stage one is associated with graphical primitives along with creation and manipulation of metafiles.  Five data filters are used to handle 2D vector primitives, 2D raster primitives, 2D polygonal primitives, 3D raster primitives and 3D polygonal primitives.  Stage two is associated with the process of displaying graphical primitives on a device.  To generate graphical primitives, create and reprocess ARCGRAPH metafiles, and access the device drivers in the Video Device Interface (VDI) library, users link their applications to ARCGRAPH's GRAFIX library routines.  There are both FORTRAN and C versions of the GRAFIX and VDI libraries.

System requirements:  DEC VAX, unless minor documented modifications have been made to enable the system to run on the various platforms listed above. 

Price:  $2,000.00 for the program, $55 for the documentation.

Source of information:
COSMIC 1992.

PRODUCT NAME:  ArchiTECH.PC 

SOURCE: SoftCAD International

ADDRESS:
2121 Northern California Boulevard



Suite 290



Walnut Creek, CA 94596



800‑763‑8223



 GOTOBUTTON BM_R_ support@softcad.com 



 GOTOBUTTON BM_S_ http://www.softcad.com 

PLATFORM: Windows 95/98/NT/2000/XP

DESCRIPTION:  ArchiTECH.PC is standalone architectural CAD software that enables users to create architectural construction documents and 3-D presentations.  The software has capabilities for 2-D drafting, 3-D views, terrain modeling, stair and roof calculators, fractal trees, real time walk‑throughs, photo‑realistic rendering with textures, stereo viewings, etc.


ArchiTECH.PC’s object‑oriented technology allows users to draft using intelligent building objects such as walls, roofs, windows, doors, stairs, and terrain.  Intelligent drafting means that with a single input, the internal database instantly changes all of the views (2-D plans, sections, elevations, 3-D perspectives and the bill of materials).  The software includes a hip roof generator, a stair calculator and parametric architectural libraries.


ArchiTECH.PC’s Terrain Tool enables users to import topographic data and define plateaus (horizontal, inclined, open or closed).  The software performs cut-and-fill calculations.


ArchiTECH.PC supports texture mapping, bump mapping, reflections, degrees of transparency, multiple light sources, and stereo viewing (via anaglyph glasses).  


The software can import DXF and DWG (optional) files, and export DXF and VRML files.  Users can create animation sequences in AVI format. 

System requirements: A Pentium-class PC with 128 MB of RAM, 150 MB of disk space, OpenGL acceleration, an 800 x 600 display, a CD-ROM drive and a parallel port.

Price: Version 3.0 costs $1,950.  The DWG option costs $150.

Source of information:
Vendor literature (obtained July 2002).

PRODUCT NAME:  ARC/INFO

SOURCE:  Environmental Systems Research Institute

ADDRESS:
380 New York Street



Redlands, CA 92373

 

714-793-2853



 GOTOBUTTON BM_J_ info@esri.com 



 GOTOBUTTON BM_K_ http://www.esri.com 

PLATFORM: Windows 2000/XP/NT and UNIX

DESCRIPTION:  ARC/INFO is a geographic information system (GIS) with geographic modeling tools and the ability to report and display results.  Vector spatial analysis tools include topological map overlay, map manipulation, buffer generation and proximity analysis, polygon dissolve and eliminate, spatial and logical query, sophisticated tabular analysis, address geocoding, 3-D surface modeling, network analysis, and more.


ARC/INFO can integrate raster data, vector data, tabular database management system data, survey descriptions and TIN surfaces.  These data types can be accessed through a common user interface.  The GUI for ARC/INFO is called ArcTools, a collection of macros that simplify commonly used functions.


ARC/INFO can convert data between many different file formats.  Supported image formats include ERDAS, GRID, RLC, BIL, TIFF, Sun Raster, BIP, BMP, JPEG, CADRG, NITF, CIB, etc.  The software also reads and writes georeferencing information in TIFF according to the GeoTIFF standard.  Supported vector formats include DXF, DWG, DGN, VPF and more.  ARC/INFO provides two-way transfer with any CAD system that supports an intermediate file format, such as DXF or IGES.  The software exports Shapefiles and Geodatabases, and DXF, AGF and MrSID file formats.  


IMAGE INTEGRATOR is a raster display tool.  CONVERTIMAGE can be used to convert images from one format to another.  Image data can be moved between ARC/GRID and IMAGE INTEGRATOR.  Composite plots containing both raster and vector elements can be generated.  RECTIFY transforms image data to map coordinates. Image size is limited only by the amount of available system memory/disk space.


TIN size is limited only by disk space.  Analytical and surface display capabilities for TINs are provided.  Lattices of up to 1536 mesh points per side are accommodated.  Conversion of SPOT DTMs is supported.  Raster images can be draped over TINs for realistic representation of 3-D surfaces.


Data entry and editing tools provide for tablet and heads-up digitizing, scanning, key entry, photogrammetry, COGO total station data recorders, GPS coordinates, tabular data access through screen forms and data loaders, and data conversion.


The ARC/AVS Interface lets ARC/INFO users import data into AVS, to take advantage of AVS' 2-D and 3-D visualization and animation capabilities.  AVS provides the ARC/INFO user texture-mapped image display, gridded data structures, TIN display with texture, 2-D image processing and analysis, animation capabilities, 3-D surface display with perspective and lighting, customizable user interface capabilities, visual programming for rapid prototyping of project-specific applications, re-usable modules, etc.  Typical applications for using AVS and ARC/INFO together include seismic analysis, 3-D terrain modeling and fly-throughs, atmospheric modeling, sub-surface modeling, hazardous waste studies and oceanographic modeling.


There are extensions for building custom user interfaces.  The ARC TIN command generates 3-D perspective scenes faster than previously.  Additional tools allow users to create atmospheric effects such as sky, haze and fog.  An ArcTool animation interface makes it easier to create simulated fly-throughs.  There is also a TIN-to-VRML conversion tool, MPEG encoding and movie viewers.  A tutorial on using ArcTools Flyby Animation Tools to create an animation sequence from a surface grid is on-line at http://campus.esri.com/flybytutorial/flybytutorial/tutorial.cfm.


ARC/INFO’s ArcSDE extension supports Informix Dynamic Server, Microsoft SQLServer, Sybase, IBM DB2 Common Server and Oracle 7/8.


ARC/INFO is a major software component in the Combat Terrain Information System (CTIS), where it is used to generate tactical decision aids (i.e., products depicting mobility, intervisibility, terrain elevation, etc.) from NGA data.  CTIS makes use of ARC/INFO's ARC GRID, ARC NETWORK and ARC TIN extensions. 


ARC/INFO has been used in the SIMNET database construction process to import, transform and generalize various types of cartographic data.  USGS Bulletin 2103 describes a project in which ARC/INFO, Khoros and Surveyor software were used to merge terrain data sets and to produce simulated fly-throughs.  ARC/INFO is also part of the U.S. Military Academy's Geographic Sciences Lab.


In at least one study, the EPA exported an ARC GRID file containing a multiple-source sliced classification to AVS.  GRID data were converted into the AVS field format.  An AVS color map was associated with the field data, which were then draped over a 3-D field generated from another ARC GRID dat set containing elevation data.  All data were converted into AVS geometry and displayed by the AVS Geometry Viewer.

System requirements: A 450-MHz processor (650+ recommended) and 128 MB of RAM (256 recommended).

Price: ARC/INFO starts at $7,000.

Source of information:
Professional Surveyor Sourcebook 2002.






Vendor literature (updated 2002).






EOM, April 1997.










PE&RS, January 1996.






USGS Bulletin 2103 (1994).

PRODUCT NAME:  ArcView

SOURCE:  Environmental Systems Research Institute (ESRI)

ADDRESS:
380 New York Street 



Research Institute



Redlands, CA 92373



800-447-9778



 GOTOBUTTON BM_L_ info@esri.com 
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PLATFORM:  Windows 95/98/NT and selected UNIX platforms

DESCRIPTION: ArcView has capabilities for data visualization, query and analysis.  Users can browse and manage data, do on-the-fly coordinate and datum transformations, create metadata, customize their software with VBA, perform cartographic functions, edit or annotate geospatial data, etc.


This summary focuses on ArcView's optional 3D Analyst extension.  3D Analyst supports three main data types for 3-D modeling: grids, triangulated irregular networks (TINs) and 3D shapefiles.  Grid surfaces can be derived by importing USGS DEM or NGA DTED data.  They can also be derived by interpolating a surface from point features.  TINs can be derived from any existing ArcView feature theme.  Attribute information can be assigned to a TIN’s nodes and facets to facilitate surface modeling and analysis.  ArcView shapefiles can be extended to include Z values, which can be derived from feature attribute values or interpolated from a TIN or grid. 


3D Analyst can calculate slope and aspect, line-of-sight, surface areas and volumetrics, and viewsheds; and can perform spot height interpolation and profiling, steepest path determination, and hill shading.  3D Analysts also provides interactive, 3-D perspective viewing.  Users can pan and zoom, rotate, tilt and fly through their data.  Images and 2-D features can be draped onto terrain surfaces, and users can extrude 2-D features (e.g., buildings) according to their Z attributes.


LizardTech provides a Multi-Resolution Seamless Image Database (MrSID) extension for ArcView.  This enables seamless, multi-resolution browsing of raster images of any size.


The Image Analysis extension for ArcView includes importers for Landsat, SPOT, IRS-1C, USGS DOQQ, RPF, CIB, CADRG, GeoTIFF, ERDAS IMAGINE .img and ARC GRID formats.ArcView Analysis can also write .img, ARC GRID and GeoTIFF files.


There is an ArcView plug-in for ThinkSpace's MFworks, consisting of a set of Avenue scripts that have been compiled as an extension to ArcView 3.0+.  This extension lets users integrate MFworks' capabilities for raster processing with ArcView's capabilities for vector processing.  Once installed, the plug-in becomes a typical AVX for ArcView.  Part of this AVX creates a new menu that controls the transfer of data between the two programs.


There is also an S-PLUS extension for ArcView, providing an interface between spatial data visualization and statistical data analysis and modeling tools.  The S-PLUS extension allows complex statistical analyses to be performed on ArcView GIS data sets.


Military Data Reader extensions for ArcView are available for free download, with support for ADRG, CADRG, CIB, NITF, JPEG and VPF.


VESTRA has exported colored bitmap images from ArcView into World Construction Set (WCS) to visualize watersheds.  ArcView files representing ecosystem conditions were imported into WCS to create photorealistic renderings, which were combined into a continuous sequence using morphing tools from Media Studio Pro.  Movies were generated to represent ecosystem changes (e.g., tree type changes at different elevations) throughout several decades.


ArcView is used in a crime mapping system known as COMSTAT, which is featured on television’s “The District.”


The New York City Department of Environmental Protection has used ArcView 3D Analyst to drape color orthophotography over high-resolution digital terrain models.  During fly-throughs, users can point at building tops to obtain their elevations, can point at street centerlines to obtain the street names, etc.


Urban Data Solutions has used ArcView 3D Analyst to make a 50-MB, 119-block, 3-D model of midtown Manhattan.


TEC’s Urban Tactical Planner (UTP) is based on ArcView.  The UTP concept is to map the urban terrain in an expedient and substantive manner, and the goal is to keep the product as simple as possible - a low-end PC notebook running ArcView should be a sufficient UTP platform. 


The UTP characterizes the urban environment as an aggregate of features that affect urban operations.  Urban areas are divided into nine urban terrain categories.  Each Built-up Terrain Zone (BTZ) is an area of homogeneous building types.  Each BTZ polygon is broken down into form and function categories.  Themes of information can be displayed or not, as decided by the user.  Attribute tables provide additional information.  If an attribute is highlighted, the corresponding feature is highlighted in the display.  Hot links can be invoked to pop up windows that provide additional details about features of interest.


A four-person team is supposed to be able to create a UTP database for a 30-km x 30-km area within four to six weeks (assuming image data availability).  TEC can produce the data and the UTP product, or TEC can provide data for the customer’s own analysis (assuming the customer has ArcView).  UTP products can be created at various classification levels, including unclassified.  Data are deliverable via Intelink, OSIS, CD-ROM and in hardcopy form.  


Demonstrations at the 1998 Consolidated Army Topographic, Terrain Analysis, and Multispectral Imagery Conference showed how a UTP user could view vertical obstructions, powerlines, drainage features, landmarks, etc.  A City Graphic provided map background information.  The demonstrator popped up various views of choice (e.g., a perspective view, a ground photograph of a key terrain area, an architectural drawing, etc.).  Pop-up views can be linked to other views and can be invoked by hot keys.

System requirements: ArcView requires a 486+ running Windows 3.1/95/NT with 16 MB of RAM, 16 MB of hard disk space, a CD-ROM drive and 256K colors.  


3D Analyst requires ArcView 3.0a or higher and is supported on Windows 95/NT 3.5.1 (SP5) and NT 4.0 or higher.  The minimum configuration includes a 90-MHz Pentium with 32 MB of RAM.  A Pentium 200 or higher with 64 MB of RAM is recommended.  Note: Because the 3D Analyst uses OpenGL support for 3-D rendering, a video card with OpenGL support is recommended.


UNIX requirements: Digital UNIX (4.0+), Hewlett‑Packard 700/800 series (HP‑UX 10.20+), IBM RS/6000 (AIX 4.1.4.0+), SGI (IRIX 6.2+) or SUN (Solaris 2.5+).  Since 3D Analyst uses OpenGL technology, support for UNIX platforms relies on support for OpenGL within the operating system.

Price: ArcView 8.1 costs $1,500 for Windows NT/2000.

Source of information:
CADalyst, January 2001.






GIS World, October 1998.






Vendor literature (updated July 1998).

PRODUCT NAME: ARGoST

SOURCE: SDS International

ADDRESS:
Advanced Technologies Division



3403 Technological Avenue, Suite 7



Orlando, FL 32817



407-282-4432



 GOTOBUTTON BM_T_ http://www.atdlink.com 

PLATFORM: PC

DESCRIPTION: The ARGoST (Automated Rapid Geo-Specific Terrain) system is associated with the U.S. Marine Corps (USMC) Deployable Virtual Training Environment (DVTE) program.  ARGoST provides deployed Marines with the ability to generate mission rehearsal databases directly from National Geospatial-Intelligence Agency (NGA) image, elevation and cultural feature data.  A built-in editor enables Marines to update databases with new imagery and to add, modify or delete cultural features.


Collectively, the DVTE’s ARGoST and Naval Expeditionary Warfare System (NEXWARS) 3-D viewer module enable Marines to use their normal operational C2PC planning tools, augmented with advanced 3-D visualization features designed to enhance situational awareness.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature (obtained December 2003).

PRODUCT NAME: Army Command 2010

SOURCE:  MaK Technologies

ADDRESS:
10 Fawcett Street



Cambridge, MA 02138



617-876-8085



 GOTOBUTTON BM__ info@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM: PC

DESCRIPTION: Army Command 2010 (AC-2010) is part of MaK’s SIMinterNET family of simulations.  The software allows a user to take the role of a Combat Service Support officer assigned to a Division or below.  It is designed for field-grade Army officers who are responsible for developing logistics plans to support battlefield operations.


AC-2010 helps trainees understand the relationships between logistical and operational plans.  Trainees begin with an initial planning phase, then execute their plans in a battlefield environment.  During execution, they can access status information regarding fuel, ammunition, medical supplies and maintenance.


AC-2010 simulates up to ten days of combat in two to four hours of real time.  At the end of each simulated day, the program pauses and enters a planning mode, so the trainee can assess progress toward completing the mission, allocate resources, and make any needed changes to unit assignments.  A post-exercise report identifies critical logistics and operations issues.


Users spend most of their time executing their concept of support.  In addition, since overall mission success depends on the success of the force, trainees can direct maneuver, fire and close air support.


AC-2010 has a flexible Scenario Editor, supports single-player and multi-player modes, and runs over a LAN or the Internet.  The software is HLA-compliant.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature (updated August 2003).

PRODUCT NAME: Audition

SOURCE: CG2
ADDRESS:
6000 Technology Drive



Building 1, Suite A



Huntsville, AL. 35805



256-217‑2703



webmaster@cg2.com 



http://www.cg2.com 

PLATFORM: Windows

DESCRIPTION: Audition software supports real-time viewing and manipulation of 3-D data.  The Audition viewer loads data in VTree (VT), encrypted VTree (VTE), TerraPage (TXP), and OpenFlight (FLT) file formats.  (Terrapage is a real-time geometry and texture format developed by TERREX to support dynamic loading of terrain data that would otherwise be too large to load into the computer at one time.)


Audition supports head tracking devices, stereo display (via shutter glasses), and multiple channels.


Computer Graphics Systems Development (CGSD) Corporation uses Audition as the viewer for its E-Town library of 3-D building models.   With Audition, users can preview and interactively fly around each model. 

System requirements: Audition runs on any Pentium PC running Windows, with OpenGL support.

Price: Free.

Source of information:
Vendor literature (obtained March 2003).

PRODUCT NAME:  AutoCAD

SOURCE:  Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



415-507-5000



 GOTOBUTTON BM_N_ http://www.autodesk.com 

PLATFORM: Windows

DESCRIPTION:  AutoCAD is a widely used graphics engine for mapping, GIS, civil engineering and surveying applications.  AutoCAD supports DXF, IGES, PostScript and other standard formats.  Release 13 (R13) for Silicon Graphics includes a GL driver for rendering and real-time pan and zoom, as well as a translator to the Inventor program.


Planners of the 2000 Sydney Summer Olympics used AutoCAD to create 3-D models of the Olympic Village.

System requirements: * * *

Price: AutoCAD 2000 costs $3,750.

Source of information:
CADalyst, October 1997.






Vendor literature (obtained September 1995).

PRODUCT NAME:  AutoCIVIL MaxPack

SOURCE:  Research Engineers

ADDRESS:
22700 Savi Ranch



Yorba Linda, CA 92887-4608



714-974-2500



 GOTOBUTTON BM_O_ info@reiusa.com 



 GOTOBUTTON BM_P_ http://www.reiusa.com 

PLATFORM:  Windows 3.1/95/NT

DESCRIPTION:  The AutoCIVIL MaxPack is designed to be a comprehensive civil engineering package.  It includes Survey, Contour, DTM, Roads, Sewer, Storm and HEC2 modules.  AutoContour is a 2-D/3-D contour mapping program that provides feature lines, breaklines, contour annotation and slope analysis.  AutoDTM computes earthwork quantities for a given site, including subareas.  DTM also displays profiles and cross-sections of existing ground and creates a 3-D residual cut-and-fill map.  AutoRoads provides cross sections, plan, profile, mass haul and staking diagrams, and a 2-D/3-D view of the roadway.

System requirements:  Windows 3.1/95/NT and AutoCAD R12 or R13.

Price:  $995 (through 25 March 1997).

Source of information:
Vendor literature (obtained March 1997).

PRODUCT NAME:  Autodesk Map 3D

SOURCE:  Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



415-507-5000



 GOTOBUTTON BM_N_ http://www.autodesk.com 

PLATFORM: Windows XP/2000

DESCRIPTION:  Autodesk Map 3D is a mapping and GIS product built on AutoCAD software.  It supports a range of standard geospatial topological operations such as adjacency, containment, polygon overlay, dissolve and buffer.  It also supports network topological operations such as finding the shortest path and best route.  If a topological data set is derived from a non-topological source like a CAD drawing, Autodesk Map 3D can create topological properties from the input CAD data.



Autodesk Map 3D supports both TINs and grids.  Users can calculate slope, flow direction and watersheds.  Multiple surface representations are possible, including contours and 3-D viewing options.  Users can also overlay raster images onto surfaces. 


Data can be accessed from ESRI coverages, E00 and Shapefiles; MapInfo MIF/MID; DGN; GML; etc.  The software supports 2-D and 3-D data in Oracle Spatial 9.2 and above.

System requirements: An 866-MHz PC with 512 MB of Ram and 900 MB of disk space.

Price: * * *

Source of information:
GeoWorld, July 2004.

PRODUCT NAME:  Autodesk VIZ 4

SOURCE: Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



415-507-5000



 GOTOBUTTON BM_N_ http://www.autodesk.com 

PLATFORM:  Windows 2000/XP

DESCRIPTION: Autodesk VIZ 4 is a 3-D modeling, rendering and animation software package that was formerly known as 3D Studio Viz.  


Autodesk VIZ uses global illumination rendering technology whereby a user can simulate natural daylight by specifying the location, date, time and cloud conditions within a scene.  The product also includes physically based architectural materials.

System requirements: A PC running Windows NT/2000, with 512 NB of RAM.

Price:  $1,995.

Source of information:
CADALYST, August 2004.

CADALYST, February 2002.

PRODUCT NAME:  AutoRoad

SOURCE: Terrain Experts (TERREX)

ADDRESS:
84 West Santa Clara Street



Suite 380



San Jose, CA 95113



408-293-9977



 GOTOBUTTON BM__ info@terrex.com 



 GOTOBUTTON BM__ http://www.terrex.com 

PLATFORM: Windows

DESCRIPTION: AutoRoad can automatically generate roads and related structures in TerraPage and OpenFlight formats. 

System requirements: * * *

Price: * ** 

Source of information:
MS&T, Issue 3,2000.

PRODUCT NAME:  AVS

SOURCE:  Advanced Visual Systems

ADDRESS:
300 Fifth Avenue



Waltham, MA 02154



617-890-4300



 GOTOBUTTON BM_Q_ info@avs.com 
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PLATFORM:  Cray, DEC Alpha OSF, HP-UX, IBM AIX, SGI, SUN  Solaris and SunOS

DESCRIPTION:  The Application Visualization System (AVS) helps users to develop graphics-based applications and to perform data visualization and analysis.  AVS has more than 250 modules for filtering, mapping and rendering.  Users can add their own modules, which can be existing FORTRAN or C programs that have been modified to provide a common calling interface.  Once configured, these modules can be used in an executable-flow network built at run time through the use of a graphical user interface.  AVS is designed to function in a distributed environment; modules can be located on different workstations, but can be accessed from a single console.


The geometry viewer provides control over wireframes, object shading, light sources, surface properties, texture mapping and anti-aliasing.  The image viewer supports features such as pan, zoom, cropping and sampling.  AVS Animator allows users to turn visualization data into movies to facilitate the understanding of visual data.  This option includes simple tools that provide the ability to create, play back and edit animations.


AVS5 includes SunVision modules for image analysis, arithmetic, filtering, geometric operations, and transformations; full Image Viewer upstream data support for arbitrary region of interest, image annotation, mensuration and image probe; 16-bit data type support in AVS fields; SunVision volume rendering modules with texture-mapped slices, maximum value ray casting and other volume rendering capabilities; Delaunay triangulation for scatter data; etc.  AVS5 incorporates most of SunVision's image processing and volume rendering functionality as AVS modules.


AVS/Graph adds expanded graphing capabilities, including support for a variety of plot types, complete control of axes and annotation within plots and full-resolution PostScript and CGM output.


A link between AVS and Mathematica software is available via Wolfram Research's MathLink.  The Mathematica/AVS interface provides bi-directional communication.  Users can send 3-D graphics primitives or a multi-dimensional data set such as a 3-D vector field from Mathematica into AVS.  Conversely, users can take AVS fields into Mathematica and produce contour plots for presentation, perform statistical analyses, etc.  Mathematica/AVS modules are available at no charge from MathSource, Wolfram Research's electronic repository.


The ARC/AVS5 Interface enables ARC/INFO users to import their data into AVS5 in order to take advantage of AVS' visualization and animation capabilities.  AVS provides the ARC/INFO user texture-mapped image display, gridded data structures, TIN display with texture, 2-D image processing and analysis, animation capabilities, 3-D surface display with perspective and lighting, customizable user interface capabilities, visual programming for rapid prototyping of project-specific applications, re-usable modules, etc.  Typical applications include seismic analysis, 3-D terrain modeling and fly-throughs, atmospheric modeling, sub-surface modeling, hazardous waste studies and oceanographic modeling.


The International AVS Center is a repository and development center for AVS modules.  The center serves as a catalyst for expanding the user base and increasing product functionality by fostering discipline-specific module development.  The center collects, ports and distributes user-contributed public domain modules, and acts as a liaison between users and vendors.  As of December 1995, AVS has an installed base of 6,000.


The Naval Research Laboratory's scientific visualization lab has used AVS for time-dependent simulations.  The U.S. Geological Survey (USGS) has used AVS for 3-D, time-dependent modeling.  USGS has also used AVS to help the Massachusetts Water Resources Authority to assess the implications of a new sewage-treatment plant in Boston harbor.  TASC has used AVS to create fly-through visualizations, including one of Sarajevo done for ABC News.  AVS is also used by the Army Research Laboratory’s Scientific Visualization Team.  NASA has used AVS along with FAST and Wavefront’s Advanced Visualizer to produce animations of lunar topography, based on LIDAR data collected by the Clementine Mission.

System requirements:  16-32 MB RAM and 60-80 MB disk space.

Price:  AVS 5.02 starts at $6,500.  The Developer's AVS Starter Pack costs $25,000.  AVS Animator costs $1,800.

Source of information:
SunExpert, December 1995.






Vendor literature (updated April 1995).

PRODUCT NAME:  AVS/Express

SOURCE:  Advanced Visual Systems

ADDRESS:
300 Fifth Avenue



Waltham, MA 02451



781-890-4300



 GOTOBUTTON BM_S_ info@avs.com 
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PLATFORM:  Windows, UNIX and Linux

DESCRIPTION:  AVS/Express is a component-based environment for visualizing complex data and building applications with interactive visualization and graphics functions.  It provides kits that contain reusable components for visualization, image processing, graphics display, web interaction, database connectivity, user interface construction, etc.  


AVS/Express uses an object-oriented visual programming environment called the Network Editor, that shows the functional relationships among an application's components.  Developers can create new objects or encapsulate legacy code and integrate then within the Editor.  The Object Manager manages an application by defining data, functions, and data access as well as by scheduling and executing functions.  It provides the run-time environment for an application and insulates it from platform differences.  


The user interface kit’s GUI-building capabilities let developers build application interfaces in Motif and Windows environments that are portable across UNIX workstations and Windows-based PCs.  The product also includes data, image and graphics kits containing suites of objects based on AVS software.  Users can render, display and manipulate images, 2-D and 3-D geometries and volumes.  AVS/Express supports ASCII, binary, NetCDF, Plot3D, RDBMS, HDF, MPEG and other formats. 


AVS/Express 6 provides an illuminated lines technique that combines stream lines and particle animation with texturing techniques to produce visualizations with 3-D lighting, motion and 3-D flow structure.  There is a utility that can combine a series of 2-D image files into a 3-D volume, and also a new autoload mechanism that facilitates installation and configuration of new modules and libraries.  The size limit for arrays on 64-bit platforms is now 2 giga-elements.  


The North American Aerospace Defense Command (NORAD) has used AVS/Express to upgrade its radar coverage analysis tools from 2-D to 3-D.  The AVS/Express-based Model for Analysis of Sensor Coverage (MASC) enables users to examine relationships between radar coverage, terrain and aircraft tracks using 2-D and 3-D visualization.  MASC is mainly a line-of-sight (LOS) calculator that determines the coverage of an air defense radar.  A fly-through capability lets users steer around or under radar coverages.  Other MASC applications include terrain masking of LOS communications, theater surveillance using unmanned aerial vehicles, etc.  MASC is used at several NORAD locations and elsewhere.

System requirements:  32 MB RAM and 200 MB disk space.

Price:  The Visualization Edition (UNIX) starts at $6,000.  The Developer's Edition (UNIX) costs $25,000.

Source of information:
Vendor literature (updated December 2001).






M&AE, February 1999.






SunExpert, October 1997.

PRODUCT NAME:  B2B

SOURCE:  Military Simulations

ADDRESS:
Vancouver, WA 98684



360-254-2000



 GOTOBUTTON BM_U_ http://www.military-sim.com 

PLATFORM:  PC

DESCRIPTION:  BACK TO BAGHDAD (B2B) simulates the flight of an F-16 Fighting Falcon.  The software's flight model matches realistic performance envelopes under a variety of weight and drag configurations, and includes subtleties such as deep stalls and decreased roll rate when pulling Gs.  The model incorporates a high degree of pitch control, giving the user much leeway in trading airspeed for turn rate.


B2B offers a detailed simulation of the F-16's avionics systems.  There are ten HUD modes and nine air-to-air and air-to-ground radar modes, along with four other multifunction display layouts.  The simulation features texture-mapped terrain and cities at multiple resolutions for a large region around the city of Baghdad.  Aside from three instant action and thirteen training scenarios, there are 31 canned missions based on a coalition action to prevent Iraq from committing thermonuclear terrorism.  Missions are totally independent, and can be played either sequentially or in arbitrary order.


B2B is thoroughly reviewed in the October 1996 issue of Computer Gaming World.

System requirements:  90 MHz Pentium, 16 MB RAM, local bus SVGA video, 2x CD-ROM drive, 75 MB hard  disk space, SoundBlaster 16 or compatible, MS-DOS 6.2 or Windows 95.

Price:  $99.95.  

Source of information:
Computer Gaming World, October 1996.

PRODUCT NAME:  BARE

SOURCE: Raydon

ADDRESS:
210 Fentress Boulevard



Daytona Beach, FL 32114



386-267-2936 extension 338



info@bare-3d.com 



http://www.bare-3d.com

PLATFORM: Windows 2000/XP

DESCRIPTION: The Better Approach Rendering Engine (BARE) is a visual application programming interface (API).


BARE provides the basis for the viewing capability of Field Consulting and Services’ IT3D product.

System requirements: * * *

Price: A single-channel license without symbols or sensors costs $1,000.  A single-channel license with symbols and sensors costs $2,000.  A networked/multiple-channel license without symbols or sensors costs $3,000.  A networked/multiple-channel license with symbols and sensors costs $4,000.

Source of information:
Vendor literature (obtained September 2003).

PRODUCT NAME:  BAREView Stealth

SOURCE: Raydon

ADDRESS:
210 Fentress Boulevard



Daytona Beach, FL 32114



386-267-2936 extension 338



info@bare-3d.com 



http://www.bare-3d.com

PLATFORM: Windows 2000/XP

DESCRIPTION: BAREView Stealth is a 3-D scenario viewer for High Level Architecture (HLA)/Distributed interactive Simulation (DIS) exercises.  It is based on Raydon’s Better Approach Rendering Engine (BARE) visual application programming interface (API).


BAREView Stealth supports terrain and texture paging, battlefield entities represented as 3-D models, procedural smoke and particle explosions, etc.  The software is compatible with ModSAF, OneSAF and JSAF. 

System requirements: A Pentium 3 or faster PC with 128 MB of RAM, 15 GB of disk space and a DirectX graphics card.

Price: $4,000.

Source of information:
Vendor literature (obtained September 2003).

PRODUCT NAME: Battle Command 2010

SOURCE:  MaK Technologies

ADDRESS:
10 Fawcett Street



Cambridge, MA 02138



617-876-8085



 GOTOBUTTON BM__ info@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM: PC

DESCRIPTION: Battle Command 2010 (BC-2010) is part of MaK’s SIMinterNET family.  The software allows commanders and their staff officers to practice their planning and execution skills within a simulated environment.  It was designed to support Army battalion and brigade commanders and their staff officers in preparing operations orders.


BC-2010 helps commanders develop warfighting skills by allowing them to plan, fight, and review battles.  Trainees begin by producing all graphical and text-based products to support their military decision making process.  During this phase, trainees collaborate on shared graphical overlays and text-based plans.  When trainees are ready, they can activate the simulation and fight their plan against other players or against a computer-directed enemy.  During an exercise, trainees can work together to revise the plans and issue changes to subordinate unit commanders.  At the end of execution, BC-2010 provides charts and tracking information to determine the success of the battle plan, as well as a full recording of the exercise for later review.


BC-2010 enables shared graphical overlays, and provides 2-D and 3-D map views.  The software has a flexible Scenario Editor and a set of after-action review tools.  BC-2010 supports single-player and multi-player modes, runs over a LAN or the Internet, and is HLA-compliant.  Thus, trainees can collaborate via the Web on shared graphical overlays and text-based plans, and activate war simulations when ready.

System requirements: * * *

Price:  * * *

Source of information:
Military Training Technology, Volume 8, Issue 4.






Vendor literature (updated August 2003).

PRODUCT NAME: Battlemaster

SOURCE: Reality by Design (RBD)

ADDRESS:
12001 Science Drive, Suite 125



Orlando, FL 32826



407-736-0066



 GOTOBUTTON BM_U_ info@rbd.com


 GOTOBUTTON BM_V_ http://www.rbd.com  GOTOBUTTON BM___  

PLATFORM: Windows 2000 and Linux

DESCRIPTION: RBD Battlemaster has capabilities for scenario generation, simulation monitoring and control, and after-action review.  The product extends RBD Stealth Pro, which provides real-time 3-D visualization and directional audio, with native support for Distributed Interactive Simulation (DIS) network protocols and High Level Architecture (HLA).


RBD Battlemaster supports OpenFlight, SEDRIS and TerraPage database and 3-D model formats.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  BattleScape NT

SOURCE:  Autometric

ADDRESS:
7700 Boston Boulevard



Springfield, VA 22153



703-923-4000



 GOTOBUTTON BM_V_ http://www.autometric.com 

PLATFORM: Windows NT

DESCRIPTION:  BattleScape NT is part of Autometric's EDGE Product Family (EPF).  It is a pre-built run-time application built with the EDGE Development Option (EDO), with a reconfigurable interface.  Developers can use the pre-built run-time application out of the box, then modify the interface to create new component layers that interface with new data sources.  Thus, BattleScape NT can interface with existing C4ISR systems to create 2-D and 3-D views of the battlespace, using digital maps, imagery and elevation data.


A subset of Battlecape NT is the run-time application called EDGE Viewer, which reads most of NGA’s Feature Foundation Data.  


Sites using BattleScape include the National Military Command and Control Center, the Joint Warfighting Analysis Center and more.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (updated November 2001).

PRODUCT NAME: Bentley CloudWorx for MicroStation

SOURCE: Bentley Systems

ADDRESS:
685 Stockton Drive



Exton, PA 19341



800-236-8539



 GOTOBUTTON BM_W_ http://www.bentley.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION: While Cyra sells and supports Cyclone CloudWorx for AutoCAD, Bentley distributes, licenses and sells CloudWorx under the name Bentley CloudWorx.  Bentley CloudWorx is a plug-in for Bentley MicroStation; thus, users can integrate point clouds into their MicroStation work processes.


Users can render point clouds within MicroStation, display specific areas of 3-D point clouds, create 2-D plan and elevation drawings from raw point cloud data, generate 3-D building models, etc.


The software’s features include rendering with levels of detail; visualization of point clouds via intensity mapping or true color; display control via fencing, sectioning or slicing; extraction of 3-D coordinates and measurement from point to point, or point to design element; etc.


Bentley CloudWorx can be used with any MicroStation-based application, such as Bentley Architecture, Bentley InRoads, Bentley GEOPAK, etc.

System requirements: A 500-MHz Pentium PC (2-GHz Pentium IV recommended) with 256 MB of RAM (512 MB recommended).  Bentley MicroStation/J and Cyra Cyclone 4.0.2 software are also required.  

Price: * * *

Source of information:
Vendor literature (obtained June 2003).

PRODUCT NAME: Bentley PowerMap

SOURCE: Bentley Systems

ADDRESS:
685 Stockton Drive



Exton, PA 19341



800-236-8539



 GOTOBUTTON BM_X_ http://www.bentley.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION: Bentley PowerMap provides a 2-D editing environment to complement geospatial projects built with the company’s MicroStation and MicroStation Geographics software products.  There are tools for interface customization, application development, map display, feature display, thematic mapping and analysis.


Bentley PowerMap supports simultaneous 2-D and 3-D viewing and plotting of vector and raster data.  It also provides read/write access to Open Database Connectivity databases.

System requirements: * * *  

Price: * * *

Source of information:
Geospatial Solutions, August 2003).

PRODUCT NAME:  Blueberry3D

SOURCE: Sjoland & Thyselius Virtual Reality Systems AB

ADDRESS:
Sehlstedtsgatan 6, 1 Tr



SE-115 28 STOCKHOLM



Sweden



+46 8 587 623 00



info@blueberry3d.com 



http://www.blueberry3d.com  

PLATFORM: Windows 2000

DESCRIPTION: Blueberry3D is a 3-D terrain modeling and visualization tool that consists of two applications - Blueberry3D Viewer and Blueberry3D Editor.  With the Viewer, users can navigate and view virtual terrain from any direction and distance.  The Editor is for creating 3-D landscapes.  Users can import real-world data, or make artificial terrain. 


Instead of using a limited set of discrete levels of detail (LODs), Blueberry3D uses mathematical fractals to model the ground surface and vegetation.  Details are not stored explicitly.  As a user zooms in, fractals automatically generate additional detail.  This technique allows unlimited LODs.  By computing details such as trees at run time, memory usage is minimized.  A “deep-freeze” function supports photorealistic rendering of desired scenes from any perspective.  This function iterates the fractals further to create finer details, and to compute soft shadows. 




Fractals adjust the ground level between sample points in a height raster, and smoothen the transition between terrain classes (e.g., forests, meadows and lakes).  The software uses input textures (e.g., orthophotos) and also generates its own textures for LOD management.  Linear features (roads, rivers, fences, etc.) are automatically converted to smooth curves during rendering, and the surrounding terrain is appropriately leveled.  Users can import 3-D models and place them in the landscape at specified coordinates.  Blueberry3D includes several pre-defined trees and bushes, and users can also design their own.  Vegetation is described by parameters such as average height, trunk diameter, leaf density, etc.  The software also supports time-of-day effects and atmospheric effects (wind, waves, reflections, haze, fog), shadows, etc.


An Entity Subsystem lets users add dynamic content to virtual worlds.  A Physics Engine lets users design and simulate tanks, helicopters, etc.  Objects can interact in a natural fashion with the terrain and with other objects.  Users can also add customized components, such as explosions.  There are also entities to control wind, rain and other weather effects.  Wind effects can include random gusts that affect vegetation and even blow leaves off trees.  An optional API lets users design advanced effects and add HLA actors.


The Editor works with height rasters, terrain class rasters, textures, vector data and 3-D models.  The software supports ARC/INFO BIL, ASCII GRID and binary GRID; ArcView Shape; USGS DOQ and SDTS DEM; NGA DTED; Portable Gray Map (PGM); Windows Bitmap (BMP); Tagged Image File (TIFF); GeoTIFF; JPEG; GIF; PNG and TARGA input formats.  The database is stored implicitly as mathematical formulas that are used to compute geometry at run time.  The software exports Windows 24-bit RGB bitmaps (BMP). Users can also define camera paths through 3-D worlds to create movies.


Blueberry3D was demonstrated at TEC in October 2001.  In one scenario a tank was driven through a natural-looking virtual world that included grass, hills, roads, fences, buildings, and trees with swaying limbs and blowing leaves.  Capabilities to perform line-of-sight calculations, radio link calculations, path finding (shortest, fastest, cheapest) and infrared (IR) and night vision goggle (NVG) rendering were claimed but not demonstrated.  

System requirements: An Intel Pentium 3/AMD Athlon CPU or better, 128 MB of RAM and a graphics card (e.g., nVIDIA GeForce 256 or better).  
Blueberry3D makes use of available hardware; i.e., given an upgrade in hardware, more details will be generated at the same frame rate.

Price: Blueberry3D 2.0 (including Editor, Viewer and a sample database) costs $2,490.

Source of information:
Vendor literature (updated October 2001).

PRODUCT NAME: Blue Sky

SOURCE: Equipe Electronics Ltd.

ADDRESS:
 GOTOBUTTON BM_Y_ 13 Liverpool Gardens



Worthing, West Sussex



BN11 1RY



England



+44 (0) 1903 72 33 11



 GOTOBUTTON BM_Z_ sales@equipe-simulation.com


 GOTOBUTTON BM_[_ http://www.equipe-simulation.com
PLATFORM: Silicon Graphics (SGI) IRIX and Linux

DESCRIPTION: Blue Sky is user-configurable software for real-time, visual simulation.  The product simulates military fixed and rotary wing aircraft applications including air defense, ground attack, reconnaissance, take-off and landing, etc.


Blue Sky’s features include multiple terrain LODs; continuous terrain and texture paging; real-world airfield generation; aircraft models; model routes and animations; dynamic ground shadows; effects such as missile trails and explosions; weather effects; geospecific diurnal lighting; options for FLIR, NVG and radar along with sensor noise and blur; functions for HAT, LOS and collision detection; a DIS/HLA interface option; etc.


Modeling support for Blue Sky is provided by Equipe’s Equater tool set, which adheres to the OpenFlight database standard.  (See separate entry for Equater.)


Equater’s infrared extension allows simulation of medium and long infrared wavelengths, with physics-based derivation of temperature and intensity.  Industry-standard atmospheric models are used.  Variable times of day can be simulated.  The extension is configurable so that users can supply their own symbology and search-and-track functions. 

System requirements: Blue Sky runs on any SGI IRIX workstation.

Price:  * * * 

Source of information:
Vendor literature (acquired January 2001).

PRODUCT NAME:  BPV (also see VGIS)

SOURCE:  CECOM RDEC

ADDRESS:
C2SID



AMSEL-RD-C2-ES-AI



Fort Monmouth, NJ 07703



908-427-6403



 GOTOBUTTON BM_W_ gormanh@doim6.monmouth.army.mil 

PLATFORM:  OpenGL

DESCRIPTION:  The Battle Planning and Visualization (BPV) system is a collaborative effort between the Communications and Electronics Command (CECOM) and the Army Research Laboratory (ARL).  BPV is based on ARL's Virtual Geographic Information System (VGIS).


BPV can render terrain at varying resolutions as shaded polygons, textured polygons or a wireframe.  BPV can place objects like trees, buildings and water on the terrain; display friendly and enemy forces; define friendly and enemy forces; place forces on the terrain and create mission plans in 2-D and 3-D.  Force structures are automatically aggregated or de-aggregated as the viewing distance changes.  Threat domes are displayed as wireframes or as solid models.


BPV allows interactive, 3-D fly-throughs.  Users can rehearse missions automatically or manually.  Animation controls include reset, start/stop, forward, reverse, fast forward and fast reverse.  The viewpoint can be attached to a vehicle.  Targets can be defined, and formations can be linked to activities (attack, move, wait, etc.).  Weather and time of day features are included.  A 2-D overview supports imagery or ADRG and is zoomable, resizeable and scrollable.


BPV interfaces with the Maneuver Control System/Phoenix (MCS/P) and the Aviation Mission Planning System (AMPS).  It can upload plans to MODSAF.


In June 1995, BPV was demonstrated on an SGI Onyx Reality Engine networked with a lower-end SGI system.  The concept was that operational orders had been given, then aviation and armor plans were coordinated and rehearsed.  The simulated mission was to secure an airfield.  A custom database with 8-meter elevation postings was used.  Mission planning data were uploaded from AMPS.  Tanks moved according to plan, and the action was controlled interactively.  Mission time was displayed continuously.  A zoomable 2-D overview showed the user's route, representing vehicles as dots and troop locations as unit symbols.  When new AMPS AH64D mission waypoints were input, the flight path on the 2-D overview was redrawn to reflect the change.

System requirements:  BPV is written in OpenGL and runs on SGI Onyx, Maximum Impact and High Impact workstations.  It runs with reduced  performance on non-SGI OpenGL platforms.

Price:  BPV software is government owned.


Source of information:
CECOM literature.






CECOM demonstration (June 1995).

PRODUCT NAME:  Bryce

SOURCE: Corel

ADDRESS:
 GOTOBUTTON BM_‑ http://www.corel.com/bryce5 

PLATFORM: Windows 98/2000NT/ME, Macintosh

DESCRIPTION:  Bryce lets users create and animate natural and artificial 3-D landscapes.  Users can create photorealistic animations with control over terrain, sky, fog, water, lighting, viewpoint, etc.  


Users can import real terrain data (USGS DEMs), or they can randomly generate landscapes by choosing from over 20 terrain model types.  Bryce’s Terrain Editor lets users choose from a variety of terrain styles, such as rolling hills and lava flows.  The Terrain Editor supports Photoshop plug-in filters and ships with a selection of Kai Power Tools (KPT) filters.  Users can also add their own filters.  A tiling feature automatically removes seams between adjacent terrain.  Users can choose from dozens of preset textures, modify these choices, or create new textures.


Users can animate textures, objects, the sky, lights and the camera.  Object animation paths can be manipulated via mouse clicks.  Objects include changing skies, flowing water (and even lava), billowing smoke, rumbling terrain, setting suns, light sources, etc.  Atmospheric effects include clouds, comets, rainbows, fog, haze, stars, the sun and the moon.  A rendering brush lets users selectively render a scene by virtually painting into it. 


Bryce5 supports network rendering, which lets users share the intensive task of rendering among multiple systems.  Bryce5's Tree Lab lets users specify the type, coloration and branch and leaf density of trees to be placed within landscapes.  The Light Lab lets users control the direction, intensity, color and range of lights.


Bryce can import USGS (DEM and SDTS), 3D Studio (3DS), Wavefront (OBJ), LightWave 3D (LWO and LWS), Ray Dream Studio (RDS), Heightfield (HF), Infini-D (ID4), trueSpace (T3D), 3MF, DXF and other file formats.  Bryce terrains can be exported as RDS, USGS DEM, DXF, PGM, Wavefront, ID4, HF, LWO, VRML, MetaStream (MTS) and other formats.  


Animations can be exported in Real Movie format for streaming on the Web.  Bryce scenes can also be exported with embedded HTML links.  Whole scenes can be exported in VRML or QuickTime Vr format.  Textured terrains can also be exported in MetaStream format, enabling Web site viewers to spin, pan and zoom.


Bryce 5 was PEI Magazine’s top software choice for 2001 in the category “Virtual Reality/Panorama.”




System requirements:  PC: A Pentium with Windows 98/2000/NT/ME, 128 MB of RAM, 100 MB of disk space, 16-24-bit video and a CD-ROM drive.  Mac: A Power Macintosh with Mac 8.6 or higher (including OS X), 128 MB of RAM, 100 MB of disk space, 16-24-bit video and a CD-ROM drive.  DirectD, Quickdraw 3D and OpenGL accelerators are supported.

Price:  $299.

Source of information:
PEI, January/February 2002.






Computer Graphics World, August 2001.






CADalyst, August 1999.

PRODUCT NAME: C-Genesis

SOURCE: Aechelon Technology

ADDRESS:
1230 Oakmead Parkway



Suite 218



Sunnyvale, CA 94085



408-245-7421



 GOTOBUTTON BM_]_ sales@aechelon.com 



 GOTOBUTTON BM_^_ Http://www.aechelon.com 

PLATFORM: Silicon Graphics (SGI) IRIX and Linux

DESCRIPTION: C-Genesis is a tool set for creating, editing and managing scene databases.  It enables users to import elevation data, textures and models, and to control the integration of such data into the C-Nova run-time product.  Since optimized binary formats are used for most of the data types used by C-Nova to generate real-time scenes, a conversion process is required. 


C-Genesis includes a feature Planter that allows users to place cultural features at desired locations.  There are four planting modes: general, random, uniform and vector.  Both geographic and UTM coordinates are supported.  Users can augment Aechelon’s library with their own models.


C-Genesis also come with ICD-Spy, a diagnostic tool for host/image generator communication; and Configurator, a GUI for editing configuration files.


C-Genesis supports OpenFlight, VRML, DXF, 3D Studio, SIF and SEDRIS formats.

System requirements: * * *

Price: $15,000.

Source of information:
Real Time Graphics, December 2001.






Vendor literature (obtained January 2001).






Real Time Graphics, December 2000.

PRODUCT NAME: C-Nova

SOURCE: Aechelon Technology

ADDRESS:
1230 Oakmead Parkway



Suite 218



Sunnyvale, CA 94085



408-245-7421



 GOTOBUTTON BM___ sales@aechelon.com 



 GOTOBUTTON BM_`_ Http://www.aechelon.com 

PLATFORM: Silicon Graphics (SGI) IRIX and Linux

DESCRIPTION: C-NOVA is a software-based run-time engine for flight training applications.


C-Nova’s features include support for up to 16 channels with up to 1700 x 1350 anti-aliased pixels per channel, load balancing, level of detail with fading and priority, disk paging of geometry and texture data, up to 40 moving air targets, up to 40 moving ground targets, etc.  Mission function support includes collision detection, height above terrain, intervisibility and range queries.  Special effects include flare and landing lobe illumination, own ship shadows, rotor wash effects, etc.


Time-of-day support includes an ephemeral model for sun, moon and star positions.  Weather effects include lightning, rain, snow and fog.  Support for cloud cover includes two cloud layers, scattered clouds, 3-D clouds and storm cell rendering with wind effects.  


C-Nova uses Aechelon Technology’s own C-Radiant plug-in module to support rendering of out-the-window and sensor scenes within the same run-time engine.  C-Radiant provides physics-based spectral responses for each sensor, rendered per-texel in real time using a common material-coded geospecific database.  C-Radiant supports FLIR, NVG and weapons special effects, including gain, noise, haloing, atmospherics, plumes and time of day.


C-Nova supports OpenFlight, VRML, DXF, 3D Studio, SEDRIS and SIF formats.  The product can be bundled with one of Aechelon Technology’s off-the-shelf geospecific databases; e.g., the southwestern United States.


C-Nova and C-Radiant have been used in exercises and demonstrations in collaboration with the Air Force Research Lab (AFRL) and NAWC-TSD Night Vision Training System program and the AFRL Distributed Mission Training program.

System requirements: * * *

Price: $75,000.

Source of information:
Vendor literature (obtained January 2001).






Real Time Graphics, December 2000.

PRODUCT NAME: C-Radiant

SOURCE: Aechelon Technology

ADDRESS:
1230 Oakmead Parkway



Suite 218



Sunnyvale, CA 94085



408-245-7421



 GOTOBUTTON BM_a_ sales@aechelon.com 
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PLATFORM: Silicon Graphics (SGI) IRIX and Linux

DESCRIPTION: C-Radiant is a multi-sensor simulation tool that can be used stand-alone or with Aechelon’s C-Nova.  It provides physics-based spectral rendering and controls auto-gain, noise and special effects.  Together with Aechelon’s C-Genesis database generation system, C-Radiant enables the use of the same database for run-time and sensor applications.  Material descriptions in the database are defined across the spectrum, enabling correlation of simulated sensors such as Forward Looking Infrared (FLIR), Night Vision Goggles (NVG) and radar.


C-Radiant features real-time spectral rendering on a per-texel basis.  The radiance equation is computed with multiple materials per texel, using a normal terrain vector for both emissive and reflective components.  Irradiation is computed per sensor, based on spectral response, aircraft altitude and aircraft attitude.


 C-Radiant simulates NVG with rendering of diffuse lighting, including directional and ambient lighting and IR flares.  Effects include auto-gain, noise, haloes, distance attenuation, blooming, moonglow, ephemerides, etc. 


In addition to reflected radiance, C-Radiant computes solar loading in order to add the emissive thermal component that is dominant in FLIR spectral bands.  This includes per-texel directional computation of the thermal solar/wind cycle load.  Spectral black body computations are also performed per-texel, including multiple materials per texel.


For radar simulation, C-Radiant uses a plug-in module for the Camber Radar Toolkit.


C-Nova and C-Radiant have been used in exercises and demonstrations in collaboration with the Air Force Research Lab (AFRL) and NAWC-TSD Night Vision Training System program, and the AFRL Distributed Mission Training program.  Aechelon provided a database of southwestern Asia to AFRL for use in the Air Force’s Desert Pivot Training exercise.  The database was built with C-Genesis and covers an area of 10 x 10 degrees at 5-meter resolution.  AFRL will use C-Genesis to modify the database as needed to suit future training requirements

System requirements: * * *

Price: $95,000.

Source of information:
Vendor literature (updated May 2001).






Real Time Graphics, December 2000.

PRODUCT NAME:  Cadcorp SIS

SOURCE: Cadcorp

ADDRESS:
1420 Boston-Providence Highway



Suite 257



Norwood, MA 02062



781-551-2727



 GOTOBUTTON BM_c_ cadcorp@cadcorp.com  



http://www.cadcorp.com 

PLATFORM: Windows NT/95/98/ME/2000/XP

DESCRIPTION: Cadcorp Spatial Information System (SIS) is an enterprise GIS solution that is OpenGIS-compliant, handles a range of data in multiple coordinate systems, and interfaces with spatial databases.  


The complete package comprises four different products that share a common software engine - Map Viewer, Map Manager, Map Editor and Map Modeller.  Map Viewer lets users view map and database data.  Map Manager supports 3-D 

visualization and has tools for data creation, editing, editing and export.  Map Editor supports more advanced data creation, editing, and analysis.  Users can produce topology, enabling analysis of connectivity and adjacency.  Map Modeller is the complete package, incorporating all of the capabilities of the other products, along with grid analysis, image draping, terrain modeling and Thiessen polygons.


Cadcorp SIS supports three different modes of panning, scroll-wheel 

zooming, and a magnified roaming tool with a choice of a circular or square 

viewing area.  Map Editor and Map Modeller provide tools for cleaning, editing and creating data.  Legacy data in CAD formats can be converted for GIS use, 

replete with topology.  There is a Print Template Wizard to facilitate map creation.


All four products share the ability to read more than 100 different data 

and database formats, including enterprise-class databases such as Oracle8i 

and Oracle9i Spatial, and Microsoft SQL Server 7 and 2000.
 The software supports ESRI Shapefiles (SHP) and MapInfo Interchange Format (MIF).  However, access to ARC/INFO coverages and GeoMedia/Microsoft Access databases requires the use of FME plug-ins from Safe Software.


Cadcorp SIS can export more than 40 data and database formats, including 

seven different OpenGIS formats.  All four products support 250 coordinate 

systems and transformations, and re-projections are performed on the fly.  


All of the products except Map Viewer can be customized through Microsoft Visual Basic.  A Cadcorp SIS ActiveX control is also available for creation of custom products using Visual Basic, C++ or any other ActiveX container.

System requirements: A 133-MHz Pentium processor, 64 MB of RAM, and 100 MB of disk space.

Price: Map Viewer costs $300.  Map Manager costs $1,200.  Map Editor costs $2,200.  Map Modeller costs $2,700.

Source of information:
GeoWorld, March 2004.

PRODUCT NAME: Canoma

SOURCE: MetaCreations

ADDRESS:
6303 Carpinteria Avenue



Carpinteria, CA 93013



800-846-0111



 GOTOBUTTON BM_e_ http://www.metacreations.com  

PLATFORM: Macintosh and Windows 95/98/NT

DESCRIPTION: Canoma is designed to let users quickly create photorealistic 3-D models (building exteriors or interiors, whole urban areas, etc.) from scanned or digital images.  Finished output files are 3-D environments that can be animated.


Canoma can work with any number of input images to create a model.  The software’s modeling tools let users map 3-D primitive shapes onto images.  The software automatically applies surface textures by mapping pixels from the underlying image.  Textures can be added to parts of an object that do not appear in the original image.  Users can retouch textures to add more detail, interactively walk through models, create animations and build 3-D scenes for Web sites or electronic catalogues.


Canoma is designed primarily to model man-made environments such as architectural interiors and exteriors.  It is less effective on irregular shapes such as terrain and vegetation.


Canoma can import JPEG, TIFF, GIF, BMP (Windows), PICT (Macintosh) and PNG files for use as image textures.  Completed models can be exported in Wavefront OBJ, AutoCAD DXF, TrueSpace SCN, MTS, PP2, WRL and VRML file formats.  Canoma’s 3-D models can be exported to serve as the base geometry in 3-D modeling and animation application software such as AutoCAD, 3D Studio MAX, Bryce, Poser, etc.  Users can also output animations on a per-frame basis as QuickTime movies, and in MetaStream format for use on the Web.

System requirements: Macintosh: A Power Macintosh running System 8.0 or higher with 32 MB of RAM (48 recommended), 50 MB of disk space, 24-bit color and a CD-ROM drive.  PC: A Pentium-based system with 32 MB of RAM (48 recommended), 50 MB of disk space, 24-bit color and a CD-ROM drive.

Price: $499.  ($489.95 from Publisher’s Toolbox, Vol. 37.)

Source of information:
Publisher’s Toolbox, Vol. 37.






Vendor literature (updated 02-00).






PEI, December 1999.






CADalyst, November 1999.






RockWare Earth Science Software, Fall 1999.

PRODUCT NAME:  CARESS

SOURCE:  Analytical Services

ADDRESS:
1215 Jefferson Davis Highway



Suite 800



Arlington, VA 22202-3251



703-416-3328



 GOTOBUTTON BM_f_ http://www.anser.org 

PLATFORM:  SUN, PC

DESCRIPTION:  CHRISTI (coverage height reckoning integrating scabrous terrain information) calculates the upper and lower bounds of a radar's line-of-sight (LOS) coverage.  It also blends target detection range as a function of cross section, altitude and the probability of detection into a graphical representation of overall radar performance.  LOS radar coverage is determined using Level 1 DTED.  CHRISTI also uses NGA World Vector Shoreline data.


CARESS (CHRISTI assisted radar evading software simulation) uses CHRISTI to create 3-D displays for enabling mission planners to identify radar strengths and vulnerabilities.  For example, a hypothetical radar site can be chosen, and the sensor's coverage can be displayed in 3-D and draped over the terrain.

System requirements:  CHRISTI requires 16 MB of RAM and a CD-ROM.

Price:  * * *

Source of information:
SIGNAL, June 1994.

PRODUCT NAME:  CARIS GIS

SOURCE:  Universal Systems Ltd.

ADDRESS:
264 Rookwood Avenue



Fredericton, NB



E3B 2M2 Canada



506-458-8533



 GOTOBUTTON BM_sales_universal_ca 

 GOTOBUTTON BM___ http://www.universal.ca 

PLATFORM:  Windows 95/NT, UNIX

DESCRIPTION: CARIS GIS provides tools for data capture, input, manipulation, transformation, visualization, combination, query, analysis, modeling and output.  CARIS also provides optional software for digital terrain modeling (CARIS DTM) and digital terrain Model (DTM) viewing (CARIS DTM Viewer).


CARIS DTM provides tools for the creation and analysis of both triangulated and regularly gridded DTMs.  CARIS DTM can model any spatially-varying characteristic.  Four modules are included: Triangulation/Volume/Visualization, Contouring, Profiles and Cross Sections and Raster/Grid.


The CARIS DTM Viewer enables the viewing of both triangulated and regularly gridded DTMs that have been created with the CARIS DTM software.


CARIS GIS can import and export DXF, ELG, EOO, IGOS, DGN, SAIF, DIGEST, S-57 and ENC/DNC files.

System requirements: * * * 

Price: $5,000.

Source of information:
Point of Beginning, November 1997.

PRODUCT NAME: CARTERRA 3D DOQ

SOURCE: Space Imaging

ADDRESS:
12076 Grant Street



Thornton, CO 80241



800-232-9037



 GOTOBUTTON BM_g_ http://www.spaceimaging.com 

PLATFORM: Windows 95/98

DESCRIPTION: CARTERRA 3D DOQ refers to a bundle that includes both data and software.  It enables interactive 3-D fly-throughs of orthorectified digital imagery.  


The product includes 3-D visualization software (TerraViewer), a digital elevation model (a DEM with 100-meter post spacing), an orthorectified 5-meter image (color or black-and-white, in USGS DOQ format) and an MPT file (imagery formatted for use with the visualization software).  Everything is included on a CD-ROM, and the software is self-loading.


The visualization software is also known as TerraExplorer, and is provided to Space Imaging by Skyline Software Systems (see separate entries for TerraExplorer and other Skyline products.)  This software enables users to combine high-resolution digital imagery with digital elevation models to create simulated 3-D perspective views and interactive fly-throughs.  Users can fly in real time, or can record their fly-throughs 


The spatial resolution of the imagery is 5.87 meters, resampled to 5 meters.  The scene size is a 7.5-minute USGS quadrangle.  Positional accuracy is 25 meters (horizontal CE90) and 30 meters (vertical, LE90).  Coverage is currently available for the continental U.S. only.  


Planners in Jefferson County, Colorado have used the software to visualize the potential impact of a new quarry on the viewshed, to illustrate the terrain surrounding a disputed mountain road, etc.

System requirements: A 133-MHz Pentium MMX PC with 32 MB of RAM, 2 MB of video memory and a 6x CD-ROM drive.  The software is MMX-based.

Price: The price depends on the number and kind of quads of data that are ordered.  Panchromatic quads range from $199 to $399, depending on quantity; color quads range from $399 to $599. 

Source of information:
Vendor literature (updated September 1999).






Business Geographics, January 1999.

PRODUCT NAME: CARTERRA Analyst

SOURCE: Space Imaging

ADDRESS:
12076 Grant Street



Thornton, CO 80241



800-425‑2997



 GOTOBUTTON BM_h_ http://www.spaceimaging.com 

PLATFORM: PC and UNIX

DESCRIPTION: CARTERRA Analyst integrates tools for remote sensing, imagery analysis, photogrammetry, cartography and GIS into one package.  Users can browse, search and retrieve images and data from a database; perform multispectral analysis; create and combine raster and vector files; generate products and reports; and establish GIS databases of reports, data layers and images.


There are functions for change detection, feature extraction, terrain analysis, data fusion, visualization, simulation and multispectral analysis.  The product also provides electronic access to various industry image archives.


CARTERRA Analyst incorporates such tools as ESRI ArcView, ERDAS IMAGINE Professional, Sensor Systems Remote View, SOCET SET, Core TerraSoar, Applix Graphics, Netscape Navigator and Microsoft Office.  The product is available as a software package, or as a turnkey system that includes hardware.  It can be configured as a standalone system or as a multi-user work environment.

System requirements: For Windows 95/98/NT 4.0: A 200-MHz Pentium PC (350 Mhz recommended) with 64 MB of RAM (256 MB recommended), 4 GB of disk space (8 GB recommended) and a CD-ROM drive.


For UNIX: A 175-MHz processor (200-MHz recommended), 512 MB of RAM, 8 GB of disk space (10 GB recommended), 10-Base T (100-Base T recommended) and a CD-ROM drive (an 8-mm tape drive recommended as wel).  The UNIX version will run on a SUN Ultra 5/10 or an SGI O2, but a SUN Ultra 60 or SGI Octane is recommended.

Price: Prices start at $2,995.

Source of information:
Vendor literature (obtained September 1999).

PRODUCT NAME:  CDK

SOURCE:  Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



800-964-6432



 GOTOBUTTON BM___ http://www.autodesk.com 

PLATFORM:  PC

DESCRIPTION:  The Cyberspace Developer Kit (CDK) is a tool set for visualization and simulation, containing a set of 170 object-oriented C++ classes and  more than 1,400 functions.  VR peripherals are supported.


Users can develop real-time interactive simulations with CDK.  Physical properties such as mass and density can be assigned to 3-D objects, and reactions to physical phenomena such as gravity and friction can be simulated.  CDK provides event-handling, scheduling and collision detection support to facilitate real-time interactions.


CDK's classes facilitate the import of geometry and 3-D models from other programs such as AutoCAD and 3D Studio.  In addition to importing textures and animation data from 3D Studio, CDK Release 2 can utilize static and animated camera and light information as well, enabling immersive, real-time interaction with 3D Studios and models of all kinds.  3-D models can also be created with CDK's built-in modeling package.  DXF files can also be exported.  Texture maps can be applied to any and all geometry in a scene.  Supported formats include TIFF, GIF and TGA.  


Release 2 also offers support for Windows NT/32s, support for sound cards, new I/O devises, etc.  Release 2 ships with a pre-compiled CDK Platform Viewer, which facilitates the launching of CDK-based applications from within Windows, as well as real-time viewing of 3D Studio and AutoCAD models and scenes.  CDK Release 2 can read DXF=81 files, so physical effects, collision detection and programmable behavior can be applied.

System requirements:  486+ running DOS 3.3+, Windows 3.1+, Win32s library, Visual C++ 32-bit  compiler, 12 MB RAM, 80 MB hard disk,  and SVGA.  According to the July 1995 issue of Real Time Graphics, Release 2 requires Windows NT 3.5, Visual C++ 2.0  and 32 MB RAM.

Price:  CDK Release 2:  $1,995.  CDK Release 1:  $995.

Source of information:
Real Time Graphics, July 1995.






VR World, May/June 1995.






Vendor literature (received February 1995).






Real Time Graphics, February 1995.

PRODUCT NAME:  CEDRA-AVland

SOURCE:  CEDRA

ADDRESS:
65 West Broad Street



Rochester, NY 14614



716-232-6998



 GOTOBUTTON BM_a_ cedra@cedra.com 



 GOTOBUTTON BM_b_ http://www.cedra.com 

PLATFORM:  Windows 95/NT, UNIX, VMS, Macintosh

DESCRIPTION:  CEDRA-AVland integrates civil engineering and GIS.  It is designed for surveying, COGO, contouring, traverse adjustment, stakeout, road design, earthworks, tax mapping and site modeling applications.


CEDRA-AVland has features for GIS data entry, GIS data administration, database management, map design and composition, geographic query and analysis, DEM generation, contour map generation, 3-D display, map draping, slope/aspect analysis, etc.  It is meant to handle projects from field collection through design, construction and facility maintenance.   


CEDRA-AVland is built on ArcView, enabling import and export of GIS information compatible with ARC/INFO.  The software can import DXF, DWG, DGN, ASCII and DBase files; and can export ASCII and DBase files.

System requirements:  * * *

Price:  * * *

Source of information:
Point of Beginning, November 1997.

PRODUCT NAME:  Celerity 1000

SOURCE: eGAD! Software

ADDRESS:
858-456-4840

PLATFORM: PC

DESCRIPTION:  Celerity 1000 is a software image generator.  It supports terrain databases of unlimited size, collision detection, integration of animated characters, etc.  There are modules for vehicles, trees and other effects.  

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained May 2001).

PRODUCT NAME:  ChapWare

SOURCE:  Century Computing

ADDRESS:
8101 Sandy Spring Road



Laurel, MD 20707



800-445-2487



PLATFORM:  Sun, SGI, DEC, HP, NT

DESCRIPTION:  ChapWare is a line of Pixar-based image processing software.  OpenELT is a 2-D image exploitation product that runs under Windows NT.  It allows users to operate interactively on very large images.  Functions include warp, sharpen, enhance, roam, rotate, and zoom.


ChapIP is a 2-D image processing package with support for warping, edge enhancement, histogram equalization, filtering, FFTs, and other functions.


ChapVolumes performs volumetric reconstruction by importing 2-D slice data and rendering 3-D volumetric images.


ChapTerrains allows the user to input image data along with co-registered elevation data (such as DTED or DEM data) to produce realistic perspective views. The package also enables these views to be made into a film loop for production of simulated fly-throughs.  ChapTerrains was developed for use with a Pixar computer, and currently runs on a SUN host only.


ChapReyes is a 3-D surface rendering package for producing photo-realistic images from CAD inputs.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (updated October 1996).

PRODUCT NAME:  Civil/Survey 99

SOURCE: Eagle Point Software



ADDRESS:
800-678-6565



http://www.eaglepoint.com 


PLATFORM: * * *

DESCRIPTION:  Civil/Survey 99 is a suite of civil engineering applications.  There are numerous modules, including modules for Surface Modeling and Site Design.


The Surface Modeling module generates a topographic map by creating a triangulated irregular netork (TIN) from a set of points and breaklines.  TINs can be derived from digitized contours, ASCII text files and data imported from field collection devices.  There are tools for annotating contours and creating spot elevations.  A graphic previewer provides a 3-D view of a surface model within an OpenGL window.  Users can pan, zoom and rotate models interactively.


The Site Design module can be used to analyze and design earthwork projects, and to work with 3-D objects and surface models.  Slopes can be projected from design surfaces to the existing ground surface.  The module can also perform volumetric calculations. 


Eagle Point modules are designed to operate within AutoCAD, MicroStation and IntelliCAD, or as stand-alone applications.

System requirements:

Price: * * *

Source of information:
CADALYST, October 1999.

PRODUCT NAME:  CivilView

SOURCE:  Spectra Precision Software



ADDRESS:
5901 Peachtree-Dunwoody Road, NE



Suite A-300



Atlanta, GA 30328-5548



770-396-0700 



800-235-4972



 GOTOBUTTON BM_e_ sales@plus3.com    



 GOTOBUTTON BM_f_ http://www.plus3.com 

PLATFORM:  Windows  95/NT

DESCRIPTION:  CivilView is a GIS program.


CivilView imports and exports DWG, DXF, ARC/INFO shapefile, DGN, DEM and ASCII data.


CivilView can generate DEMs, contour maps and 3-D views.  It can be used to perform slope/aspect analysis.  Maps can be draped over elevation data.  

System requirements:  * * *

Price:  Version 9.3.1 costs $995.

Source of information:
POB, November 1997.

PRODUCT NAME:  C/JMTK

SOURCE: Northrop Grumman)

ADDRESS:
 GOTOBUTTON BM_i_ http://www.cjmtk.com   

PLATFORM: Windows, Solaris and Linux

DESCRIPTION: The Commercial Joint Mapping Toolkit (C/JMTK) is designed to replace Joint Mapping Toolkit (JMTK) functions with commercial off-the-shelf (COTS) components, and also to provide additional capabilities.  (JMTK is a suite of government-developed software applications designed to provide geospatial visualization capabilities to military command and control systems.)  


C/JMTK software is based on the ESRI ArcView/ArcObjects framework, including Spatial Analyst, 3D Analyst and the Military Overlay Editor (MOLE).  These software components will provide capabilities for map viewing, analysis and storage. 


NGA serves as the C/JMTK Government Program Manager, and Northrop Grumman Information Technology (IT) The Analytical Sciences Corporation (TASC) is the prime contractor.  Team members include ESRI, ERDAS, Analytical Graphics, and Great Circle Technology. 


C/JMTK 1.0 for Windows will be available 31 December 2003.  C/JMTK 1.0 for Solaris is due in March 2004.

System requirements:  * * *

Price: * * *

Source of information:
Program literature (updated December 2003).

PRODUCT NAME:  Clarus Interactive VR

SOURCE:  Prosolvia Clarus AB

ADDRESS:
 GOTOBUTTON BM_g_ http://www.clarus.se 

PLATFORM:  SGI

DESCRIPTION:  Clarus Interactive VR is the result of the merging of two products:  Paradigm Simulation's Vega VR and Clarus Interactive.  Clarus Interactive VR provides an environment for building 3-D visual simulations, virtual reality and other real-time visualization applications.  Non-programmers can develop interactive simulations by defining behavior and object interaction. 


The product is an add-on module for Paradigm Simulation's Vega.  New features, such as network capabilities and support for MultiGen's RoadTool have been added.  Users can create fully interactive, immersive environments using gloves, HMDs and tracker systems.

System requirements:  * * *

Price:  $7,950. 

Source of information:
Silicon Graphics World, December 1996.

PRODUCT NAME: ClearFlite

SOURCE: BAE Systems

ADDRESS:
Mission Solutions



Talisin



10965 Via Frontera, Suite 200



San Diego, CA 92127



858-592-5710


 GOTOBUTTON BM_g_ vipinfo@talisin.com 



 GOTOBUTTON BM_j_ Http://www.talisin.com 

PLATFORM: * * *

DESCRIPTION:  ClearFlite is an airfield obstruction software tool that lets users identify and collect vertical obstructions in and around airfields using stereo imagery.  It is designed to operate in conjunction with BAE Systems’ SOCET SET.


ClearFlite automatically creates the FAA’s Part 77 - Objects Affecting Navigable Airspace and NGA Airfield Initiative Obstruction Identification Surfaces (OIS) over any runway identified by the user.  The output can be directly used by GIS applications and 3-D visualization tools.


The OIS creates an imaginary surface above the airfield and comprises a primary surface, inner and outer horizontal surface, conical surface, approach surface and transition surface.  The dimensions of the surface vary according to the use (civilian or military) of the airfield.  The OIS is used to compare elevations of objects against its own elevation; to be identified as an obstruction, a vertical object must penetrate the OIS.


ClearFlite’s workflow uses photogrammetry and geospatial analysis to identify and collect aeronautical obstructions.  To identify potential obstructions, a user creates an OIS by sampling two runway endpoints.  Once the OIS has been created, a reflective surface DEM will automatically be generated that will conform to the extent of the OIS.  When the DEM and OIS are intersected, the two surfaces will result in the Objects Above Surface (OAS) - the set of vertical obstructions defining the obstruction area.  It will have limitations due to the spatial resolution of the imagery and anomalies in the automated terrain extraction process.  


During the feature extraction process, the OAS aids the user in selecting obstructions.  ClearFlite’s cursor tracking system continuously displays the elevation and height above the OIS.  An object’s height above or below the OIS is also visually indicated.  Once the tops of obstructions are described and measured, the critical attributes of elevation, height above ground and height above OIS are automatically populated.  Obstruction features can then be exported to third party GIS or visualization applications for quality control, etc. 

System requirements:  * * *

Price: * * *

Source of information:
Vendor literature (updated May 2002).

PRODUCT NAME:  CloudGen

SOURCE:  Visidyne

ADDRESS:
5951 Encina Road



Santa Barbara, CA 93117



805-683-4277



 GOTOBUTTON BM_h_ clouds@visidyne.com 



 GOTOBUTTON BM_i_ http://www.visidyne.com    

PLATFORM:  Silicon Graphics

DESCRIPTION:  The CloudScape family of software consists of three main products:  CloudGen, CloudRad and CloudScape VR.  Generally, CloudGen is used to create databases describing the 3-D distribution of particulate mass density.  CloudRad then converts the 3-D mass density distributions into radiometric databases that describe the cloud surfaces and their radiative properties.  Next, CloudScape VR processes the radiometric databases to prepare cloud objects that are rendered within a Vega environment. 


CloudGen/Weather lets users make customized 3-D databases describing realistic clouds, and generate multiple realizations of clouds by varying the initial random number seed.  CloudGen/Weather has its own model of weather clouds, but it can also reformat 3-D databases produced by the Phillips Laboratory's Cloud Scene Simulation Model (CSSM) code.  CSSM input to CloudGen/Weather will result in a particulate database, which is input to CloudRad.  CloudRad will output a radiometric database for visualization with CloudScape VR, which runs on top of Vega.


CloudGen/Munitions is for clouds caused by bombs, tank and artillery shells, etc.  It has its own generic model of munitions dust clouds, but can also use the results of the Army Research Laboratory's Combined Obscurants Model for Battlefield-Induced Contaminants (COMBIC) code.  Users can prepare customized 3-D databases describing realistic dust clouds from surface or buried detonations.  Multiple realizations can be generated by varying the initial random number seed.  The vertical wind profile in the vicinity of the burst can be specified.

System requirements:  * * *

Price:  * * * 

Source of information:
Vendor literature (acquired April 1997).

PRODUCT NAME:  CloudRad

SOURCE:  Visidyne

ADDRESS:
5951 Encina Road



Santa Barbara, CA 93117



805-683-4277



 GOTOBUTTON BM_j_ clouds@visidyne.com 



 GOTOBUTTON BM_k_ http://www.visidyne.com     

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  The CloudScape family of software consists of three main products:  CloudGen, CloudRad and CloudScape VR.  Generally, CloudGen is used to create databases describing the 3-D distribution of particulate mass density.  CloudRad then converts the 3-D mass density distributions into radiometric databases that describe the cloud surfaces and their radiative properties.  Next, CloudScape VR processes the radiometric databases to prepare cloud objects that are rendered within a Vega environment. 


CloudRad performs the radiative transfer modeling to convert particulate databases into radiometric databases.  The effects of atmospheric absorption and path emissions are included by using MAT databases prepared with Phillips Lab's MOSART code.  CloudRad creates a database of radiometric cloud properties from the particulate database generated by CloudGen/Weather or CloudGen/Munitions.  It enables users to prepare 3-D, radiometric descriptions of clouds for use with CloudScape VR.  Users can select one or more spectral bands for sensor simulations, and specify times of day for solar illumination and shadowing.


CloudRad is scheduled to be available in the summer of 1998.

System requirements:  * * *

Price:  * * * 

Source of information:
Vendor literature (updated January 1998).

PRODUCT NAME:  CloudScape VR

SOURCE:  Visidyne

ADDRESS:
5951 Encina Road



Santa Barbara, CA 93117



805-683-4277



 GOTOBUTTON BM_l_ clouds@visidyne.com 



 GOTOBUTTON BM_m_ http://www.visidyne.com     

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  CloudScape VR originated as a Phase II Small Business Innovative Research (SBIR) effort to develop a product to display high-fidelity, fixed-view images from Phillips Laboratory's Cloud Scene Simulation Model (CSSM) code.  The result is a Vega module for creating quantitative, radiometric, 3-D clouds in real time.  It is designed to simulate realistic battlespace environments, create quantitative input for FLIR and SWIR sensor evaluation, anticipate the visual effects of weather, etc.


The CloudScape software family comprises three main products:  CloudGen, CloudRad and CloudScape VR.  CloudGen is used to create databases describing the 3-D distribution of particulate mass density.  CloudRad then converts the 3-D mass density distributions into radiometric databases that describe the cloud surfaces and their radiative properties.  Next, CloudScape VR processes the radiometric databases to prepare cloud objects that are rendered within a Vega environment. 


CloudScape VR provides radiometric visualization of diffuse, translucent atmospheric phenomena.  It is compatible with and complements SensorVision.  CloudScape visualizes diffuse, volumetric objects, while SensorVision visualizes solid objects such as terrain and cultural features.  Both provide radiometric images in real time.  CloudScape VR adds functionality to Vega by facilitating the addition of weather clouds, battlefield effects (e.g., bomb-caused dust clouds) and atmospheric obscurants to simulations.  


To develop a CloudScape visualization, a user begins by selecting a cloud to model.  A 3-D particulate mass density database is prepared with one of CloudGen’s modeling tools.  Next, the user specifies one or more wavelength bands for preparing a radiometric database.  CloudRad converts 3-D particulate databases into facetized, radiometric databases.  These databases are used directly by CloudScape VR to add 3-D clouds to Vega or SensorVision scenes.  CloudScape VR uses the radiometric database to display the viewable cloud facets, with the appropriate radiances and transmissions at each facet vertex.  Gray scales consistent with Vega or SensorVision are applied so that the clouds can be included in the scene rendered by the SGI hardware. 


CloudScape's 3-D, faceted cloud descriptions are appropriate for any viewing geometry and solar or lunar illumination.  The physics-based visualization is accurate for any wavelength, from ultraviolet through visible to the infrared.  Both radiance and transmittance effects are treated.  Cloud effects include both background clutter and obscuration.  The radiance calculation includes both scattered and thermal radiation.


CloudGen and CloudRad are delivered as executable code.  Cloudscape VR is supplied as API libraries based on OpenGL, optimized for SGI's RE2 and Infinite Reality systems.  A demo application and sample CloudRad databases are included in the package, along with a Vega LynX panel.

System requirements:  CloudScape VR requires MultiGen-Paradigm Vega software.

Price:  (These prices were quoted in January 1998.)  CloudScape VR costs $19,313.11, with $3,454.54 for annual support and $$3,838.38 for a run-time license.  A two-day training class costs $959.60.

Source of information:
Vendor literature (updated January 1998).






Real Time Graphics, October/November 1997.


PRODUCT NAME:  CLRview

SOURCE:  University of Toronto

ADDRESS:
Centre for Landscape Research



230 College Street



Toronto, ON M5S 1A1



Canada



416-978-3551



 GOTOBUTTON BM_k_ http://www.clr.utoronto.ca/CLRVIEW/cvmain.html  

PLATFORM:  SGI

DESCRIPTION:  CLRview is a public-domain software package from the Center for Landscape Research (CLR) at the University of Toronto.  It is designed to provide a core set of tools to aid in the visualization of information from CAD and GIS sources.  CLRview contains the essential visualization tools of the PolyTRIM program.


CLRview allows 4-D visualization of environmental and spatial analysis.  The user can generate 3-D models from terrain attributes and other forms of geometric data, and then freely explore the data in real time.


CLRview supports the integration of common data types, including DXF, TIN, DEM, lattices and ARC/INFO coverages.  CLRview also supports MAP II, MacGIS and MapInfo MIF/MID file formats.

System requirements:  An SGI machine with hardware Z-buffering.

Price:  CLRview is available via anonymous ftp on the Internet at ftp.clr.toronto.edu in the pub/sgi/clrview directory.

Source of information:
CLR literature (updated October 1997).






GIS World, July 1995.

PRODUCT NAME:  CMTK

SOURCE:  Rome Laboratory

ADDRESS:
RL/IRRP 



32 Hangar Road 



Griffis AFB, NY 13441



315-330-2217



 GOTOBUTTON BM_l_ http://www.rl.af.mil 

PLATFORM:  DEC (ULTRIX 4.4), HP (HPUX 10.01), SGI (IRIX 5.3)  and SUN (SunOS 4.1.3 and Solaris 2.5)

DESCRIPTION:  The Common Mapping Toolkit (CMTK) is the primary component of the Common Mapping Program (CMP).  CMTK is a software library of functions to exploit Common Mapping Standard (CMS) data.  It has over 850 subroutines to support the analysis and visualization of geospatial information.


CMTK's geospatial algorithms include coordinate and datum conversions, and magnetic heading and distance calculations.  CMTK also includes features for perspective view generation, sensor output simulation, radar target detection, intervisibility profiles, terrain masking, mobility analysis, minimum/maximum elevation calculations, 2-D terrain visualization, etc.

System requirements:  * * *

Price:  CMTK software is the property of the U.S. Government.  Use of the software  is restricted only to those who have proper permission from the U.S. Government.

Source of information:
Vendor literature (updated March 1997).

PRODUCT NAME:  Comanche Maximum Overkill

SOURCE:  NovaLogic

ADDRESS:
19510 Ventura Blvd.



Suite 200



Tarzana, CA 91356



818-774-0600

PLATFORM:  PC

DESCRIPTION:  Comanche Maximum Overkill is a game based on the Army's Comanche helicopter, previously referred to as the LHX. Game scenarios pit users against various ground targets, enemy tanks and helicopters.


The program is based on NovaLogic's graphics software system Voxel Space, which supposedly can perform up to a million 3-D transformations per second on a desktop computer. It is also claimed to be able to generate up to 48,000 3-D surface variations per frame, using real terrain data.  The program is written in assembly language for maximum efficiency.


Tested on a 30 MHz 386DX, update rates of 2 to 4 Hz were obtained with the program set to high resolution.  Update rates of 10 Hz or better should be achievable on a 66 MHz 486 machine.  A third or more of the screen is covered with static imagery, and there is no antialiasing of the moving imagery. 


NovaLogic plans to release additional scenario and terrain disks.  Comanche CD has been reviewed in the January 1995 issue of Armed Forces Journal International.

System requirements:  386+ PC with 4 MB RAM, 12 MB of disk space, and a 256-color VGA card.  Soundblaster-compatible audio is supported.

Price:  About $60.

Source of information:
Armed Forces Journal International, January 1995.

PRODUCT NAME:  CommunityViz

SOURCE: Orton Family Foundation

ADDRESS:
 GOTOBUTTON BM_m_ http://www.communityviz.com   GOTOBUTTON BM_n_ 
PLATFORM: Windows

DESCRIPTION: CommunityViz is a decision-support system for city planers.  It includes a suite of ArcView extensions (executable scripts) designed for evaluating land-use proposals.  


The software includes a Scenario Constructor that updates attributes, monitors constraints and tracks indicators as the user changes land-use parameters or underlying assumptions.


The Policy Simulator uses agent-based modeling to simulate the behavior and interactions of social attributes and values to produce forecasts.


TownBuilder 3D builds dynamic 3-D representations of cities, allowing users to explore proposed landscapes.   


Orton has selected MultiGen-Paradigm’s SiteBuilder 3D as its primary 3-D visualization tool, enabling CommunityViz users to create 3-D scenes directly from map data and to interact with other CommunityViz modules.

System requirements: * * *

Price: * * *

Source of information:
GEOWorld, February 2002.






Geospatial Solutions, September 2000.

PRODUCT NAME:  Contour It!

SOURCE: Simplicity Systems

ADDRESS:
1621 Second Avenue NE



P.O. Box 556



East Grand Forks, MN 56721-0556



800-777-7978



 GOTOBUTTON BM_o_ http://simsystems.com 

PLATFORM: Windows 3.1/95/NT

DESCRIPTION: Contour It! is designed to generate contour maps and surface models from coordinate data.  Intended applications include site design, volume calculations or any application that requires a comparison between an existing surface and a proposed surface.


Features include unlimited data point capacity, surface modeling using triangulation, volumetric calculations, breaklines, 2-D and 3-D graphics, contour line smoothing, contour labeling, point labeling, support for English or metric units, etc.


Northing, easting and elevation coordinates can be entered manually or can be loaded from files.  Contour It! Can import ASCII, DXF and DWG files.  The program can export ASCII, DXF, DWG and BMP files.  Maps can be previewed prior to printing, plotting or transferring to CAD programs.

System requirements: * * *

Price:  $199.

Source of information:
Point of Beginning, June 1999.

PRODUCT NAME:  CONTOUR/VOLUME

SOURCE:  Corvallis Microtechnology (CMT)

ADDRESS:
413 S.W. Jefferson Avenue



Corvallis, OR 97333



541-752-5456



 GOTOBUTTON BM_q_ info@cmtinc.com 



 GOTOBUTTON BM_r_ http://www.cmtinc.com 

PLATFORM:  Windows 3.1/95/NT

DESCRIPTION:  CMT CONTOUR/VOLUME provides capabilities for 2-D and 3-D viewing and analysis. Users can create contour maps from total station surveys, ASCII files, AutoCAD DXF files, ESRI shapefiles, Microsoft Excel spreadsheets and from the output of other CMT products.  Contour maps can be displayed as layers above or below a 3-D grid surface.  GPS data can be plotted as a 3-D surface.  Users can select color ranges, specify scale factors, display grid lines or solid lines and customize axis labels.  Cut-and-fill volumes can be calculated for user defined areas.

System requirements:  CONTOUR/VOLUME can be run as a stand-alone application or as part of CMT’s PC-GPS 3.2.  It is included in CMT’s PC-GMP 4.1.

Price:  $295.  PC-GPS 3.3 costs $1,995.  PC-GMP includes PC-GPS 3.3 CONTOUR/VOLUME and CogoCAD modules and costs $2,445.  

Source of information:
Vendor literature (updated June 1998).

PRODUCT NAME:  CPS-3

SOURCE:  Radian

ADDRESS:
8501 N. Mopac Blvd.



P.O. Box 201088



Austin, TX 78720-1088



512-454-4797

PLATFORM:  UNIX workstations, VAX/VMS systems, select mainframes, and PCs

DESCRIPTION:  CPS-3 is a computer mapping system designed to model 3-D data for geological, environmental, and GIS applications.  The software features gridding and contouring options, as well as 2-D and 3-D graphic displays.  Up to 1000 by 1000 grid nodes can be used for 3-D isometric and floating contour displays.  Surface calculations such as grid interpolation, numerical differentiation, surface smoothing, and surface-to-surface operations are available. There are virtually no size limitations on data, models or maps.  


CPS-3 offers batch or interactive execution, or both simultaneously.  The GUI is configurable.


Additional modules offer geological faulting, data management, volume calculations, interactive grid editing, map editing, and transfer of data between CPS-3 and third-party programs such as ARC/INFO, GeoQuest, Landmark and Vortext. Optional interfaces to GeoShare and Intergraph will be available in 1994 with Release 4.0.  CPS-3 can also be purchased from GeoQuest Systems Inc.


The August 1993 issue of Photogrammetric Engineering & Remote Sensing contains an article that discusses geological applications of CPS-3 and other commercial software.

System requirements:  SCO open Desktop version 1.1, a 386 or 486 PC with a math coprocessor, 8 MB RAM, a 256-color graphics card, a Microsoft-compatible mouse, and 200 MB of disk space.

Price:  $12,000.  CPS/PC costs $2,195.

Source of information:
Vendor literature (updated May 1994).

PRODUCT NAME:  CQUEL

SOURCE:  Brigham Young University

ADDRESS:
Engineering Computer



Graphics Laboratory



368 Clyde Building



Brigham Young University



Provo, UT 84602



801-378-2812

PLATFORM:  SUN 4/SPARCstation, DECStation 3100/5000, HP 9000  Series 700/800, Silicon Graphics 4D, IBM RS6000

DESCRIPTION:  CQUEL is a 3-D visualization and modeling package aimed at engineers, designers, scientists, and animators.  Its user interface features pull-down menus and dialog boxes to enable interaction with the program for viewing objects and establishing hierarchical relationships. Macro buttons may be customized.


Scientific visualization capabilities include the ability to accommodate multiple results files simultaneously. Results may be in the form of scalar, vector, or volumetric data.  CQUEL can display contours, fringes, cross sections, isosurfaces and particle tracing.  The animation module can be used to interpolate between result sets.


CQUEL has a keyframe animation system that allows animation of multiple objects independently and hierarchically. Users can interactively control blend, bounce bias and rate.


CQUEL's raytracing permits use of shadows, transparency, reflection, refraction, spatial indexing and anti-aliasing.  


Model building blocks provided with CQUEL include spheres, cones, tori, parallelepipeds, cylinders, and 3-D characters.  Surface representation techniques include NURBS and Bezier patches.  TIFF images can be mapped to any primitive.


Input/output formats supported include MOVIE.BYU geometry, ASCII or binary database, PostScript, TIFF, IGES, XWD, etc.

System requirements:  * * *

Price:  $1,500.

Source of information:
Vendor literature (updated May 1994).

PRODUCT NAME:  CreatorPro

SOURCE: MultiGen-Paradigm

ADDRESS: GOTOBUTTON BM_p_  
2044 Concourse Drive



San Jose, CA 95131



408-965-8500



 GOTOBUTTON BM_q_ http://www.multigen.com  

PLATFORM: Windows 2000/NT

DESCRIPTION: CreatorPro provides capabilities for polygon modeling, vector modeling and terrain generation in one integrated package.  The software is designed for modeling aircraft, ground vehicles, buildings, and specific areas of high interest such as airfields, ports, city centers and industrial complexes.  It contains all of the benefits of MultiGen Creator, plus additional features.


With CreatorPro’s interactive tools for polygonal modeling and texturing, a user can build 3-D models and optimize them for real-time visual simulation.  The product comes with a library of textured models for point feature substitution, and users can also import and tune models from other software.  There are also tools for modeling and editing light points and strings.


Users can import and edit vector map data, and automatically place textured models onto terrain.  The software can also import image data, and elevation data from NGA and USGS.  Two tessellation methods are provided (Delaunay and polymesh).  CreatorPro also supports ridge, valley and coastline detection.

System requirements: A 500-MHz Pentium III (1.5-GHz Pentium IV recommended) with 256 MB of RAM (512 MB recommended), 20 GB of disk space (40 GB recommended) and an OpenGL card with 32 MB of RAM (64 MB recommended).

Price: $9,500.

Source of information:
Vendor literature (obtained March 2002).

PRODUCT NAME:  Creator TerrainBundle

SOURCE: MultiGen-Paradigm

ADDRESS: GOTOBUTTON BM_r_  
2044 Concourse Drive



San Jose, CA 95131



408-965-8500



 GOTOBUTTON BM_s_ http://www.multigen.com  

PLATFORM: Windows 2000/NT

DESCRIPTION: Creator TerrainBundle is the union of MultiGen-Paradigm’s CreatorPro and TerrainPro software.  Users can produce photorealistic, geospecific databases, incorporating algorithmically created roads, rivers and urban areas and automatically building bridges and junctions.  


TerrainBundle supports a variety of map projections and ellipsoids, batch processing of files, terrain tessellation options, global texture mapping, automatic 3-D culture generation, and vector modeling and editing.

System requirements: A 500-MHz Pentium III (1.5-GHz Pentium IV recommended) with 256 MB of RAM (512 MB recommended), 20 GB of disk space (40 GB recommended) and an OpenGL card with 32 MB of RAM (64 MB recommended).

Price: * * *

Source of information:
Vendor literature (obtained March 2002).

PRODUCT NAME:  Creator Terrain Studio

SOURCE: MultiGen-Paradigm

ADDRESS: GOTOBUTTON BM_t_  
2044 Concourse Drive



San Jose, CA 95131



408-965-8500



 GOTOBUTTON BM_u_ http://www.multigen.com  

PLATFORM: Windows 2000/NT

DESCRIPTION: Creator Terrain Studio (CTS) is a tool for processing and managing data for the creation of visual simulation databases.  The software supports 3-D scene development, workflow management, and geometry/texture creation for 3-D terrain databases.  Users can divide large areas into tiled data sets, catalog data for reuse, design a database generation workflow using a hierarchical top-down approach, and publish 3-D scenes according to MetaFlight and OpenFlight standards.  (MetaFlight is an XML-based database schema designed to facilitate the efficient transmission of 3-D scenes to run-time systems.)  Users can capture their workflow processes and repeat and reuse these workflows on future projects.


CTS uses an irregular mesh for rendering terrain.  Users can generate tiled terrain data sets from elevation sources, optimize terrain to eliminate gaps and other visual anomalies, organize the terrain tiles for optimal run-time performance, and use different tessellation methods on different tiles.  A Terrain Wizard assists users in the terrain building process.


An Image Wizard guides users in the texture creation process.  Users can create multi-resolution textures from imagery, and apply blending and feathering techniques for seamless transitions between different levels of resolution.


CTS provides eleven different methods for converting 2-D vector data to 3-D cultural features.  There are tools that enable users to assign style parameters for projecting point, line and polygon features onto terrain.  A library of textures and 3-D models is included.  Users can build and reuse custom projection schemes that include specific parameters (colors, textures, heights, etc.) for 3-D model types.  CTS supports feature editing with ESRI ArcView 8.1 and ARC/INFO 8.0.

System requirements: A 500-MHz Pentium III (1.5-GHz Pentium IV recommended) with 256 MB of RAM (512 MB recommended), 20 GB of disk space (40 GB recommended) and an OpenGL card with 32 MB of RAM (64 MB recommended).

Price: * * *

Source of information:
Vendor literature (updated July 2002).






Real Time Graphics, April/May 2002.

PRODUCT NAME:  Curious World Maps

SOURCE: Curious Software

ADDRESS:
 GOTOBUTTON BM_v_ http://www.curious-software.com  

PLATFORM: PC

DESCRIPTION: Curious World Maps is a product that lets users produce maps and related graphics for broadcast, Web and print media.  Users can create both still images and animated sequences.  Elevation data can be combined with imagery to produce 3-D models that can be exported to provide the basis for animated fly-throughs.  The software comes with licensed vector databases of the world along with elevation data.


MSNBC uses Curious World Maps.  When a request for a particular map is made, the MSNBC graphics team finds the general location within the database, calls up the relevant country, then specifies the region or city.  If a map of the area has previously been created, the group can reload the project and make alterations if necessary.  The MSNBC team creates maps and animations to illustrate the changing locations of national and international news events and to show where the network’s anchors and reporters are.  A globe animation rotates to each correspondent’s location, which appears in the upper left corner of the screen.  Whenever there is breaking news, MSNBC quickly animates a globe with topographic relief and rotates it from the U.S. to the point of interest.  One request was for a map depicting the locations of land mines in Afghanistan.

System requirements:  * * *

Price:  $7,500.

Source of information:
Computer Graphics World, March 2002.






Computer Graphics World, August 2001.

PRODUCT NAME:  CUTM

SOURCE:  Titan Corporation

ADDRESS:
2000 West Park Drive



Westborough, MA 01581



508-870-0006

PLATFORM:  Sun SPARCstation

DESCRIPTION:  The Computer Understandable Terrain Model (CUTM) is a terrain analysis tool developed jointly by Titan and George Mason University, with technical assistance from Argonne National Laboratory.  The concept was developed as military decision aid for a DoD contract.  CUTM is a prototype, proof-of-principle model, not a product.


CUTM builds 3-D representations of geophysical regions.  Via “smart pixel” technology, each point of a synthetic image is tied to a knowledge base in an object-oriented structure.  As environmental events are modeled, each pixel in reacts (according to rules) to global conditions, such as weather, and interacts with local conditions (neighboring pixels).


CUTM provides a class-object structure of Earth's key elements, along with their relationships and properties.  A basic rule set defines how these elements interact under general conditions.  Users can add to these relationships and rule bases.  CUTM also considers weather, seasonal and regional effects; scenes of desired regions can be generated and seasonally adjusted.  A database can be put into a state of continuous evolution, feeding on itself.


CUTM supports neural net-like machine learning capabilities.  It is intended to provide the means to automatically build and update databases from imagery.  Static and time-and-motion reporting, automated text summaries and documentation are also provided.


CUTM requires point source digital terrain elevation data and point source cultural feature data.  Spatial knowledge is gathered into a single composite matrix, called a GeoBase.  A standard feature of CUTM will be the ability to generate high quality databases as needed by users. 


Each pixel is considered an object.  Objects are managed by a class-object structure that defines the relationships that pixels have to one another.  Pixel objects can have individual properties, such as height and density.  Objects and class-objects have global properties as well, such as deciduous, fruit-bearing, etc.


When a CUTM user calls up an area from within a database, the system begins a modeling process.  Before any pixels are displayed, the system considers global conditions, such as the season.  Next, the pixel's neighbors and local conditions are considered.  A modeled scene is a synthesized view that is never saved, but is created as required.  When a new scene is modeled, a tool palette automatically appears, allowing users to specify points, lines, routes, and areas.  The palette always displays the coordinates, elevation, and surface features of the cursor location.

System requirements:  * * *

Price:  * * *

Source of information:
GeoInfo Systems, September 1993.


PRODUCT NAME:  CVpvs

SOURCE:  Computervision

ADDRESS:
100 Crosby Drive



Bedford, MA 01730



617-275-1800

PLATFORM:  DEC, HP, SUN, SGI

DESCRIPTION:  Computervision's Project Visualization System (CVpvs) is designed to enable users to visually enter and walk through large 3-D models.  Any CAD object can be dynamically identified and moved along a path to simulate a sequence of motions.  CVpvs' features include:  

 - Spatial orientation functions such as move forward, back, left, right, up, down; orbit left, right, over, under; turn up, down, left, right; set eye point; set gaze point; and zoom by area.

 - Lighting and rendering controls such as perspective, double buffering, smooth shading, hidden line removal, directional light definition and editing, light scaling and back polygon culling.

 - Object editing options such as translation, rotation, change object color, show/hide, and object deletion.


There are other features for annotation, graphics selection, verification, view control, user interface, input/output, database processing, etc.

System requirements:  * * *

Price:  $8,950.

Source of information:
Vendor literature.






Falcon Microsystems' SGI Product List, April 1994.

PRODUCT NAME:  CyberCity-Modeler

SOURCE:  CyberCity AG

ADDRESS:
c/o Chair of Photogrammetry



ETH Zurich Hoenggerberg



CH 8093 Zurich



+41 (0) 1 1 372 03 43



 GOTOBUTTON BM_w_ http://www.cybercity.tv/cc_modeler_e.htm 

PLATFORM: Windows NT/2000/XP

DESCRIPTION:  CyberCity Modeler uses semi-automated object extraction to generate and optimize 3-D city models.  The software generates topology, fitting planar surfaces to 3-D point clouds.  There are four modules - CC-Modeler for topological structuring and extraction of roof and terrain texture from images, CC-Edit for improving the geometry of building models and adding attributes or basements, CC-Mapping for integration of wall textures, and CC-Digit for integration of digitized data.


CC-Modeler uses semi-automated object extraction from stereo models.  The software models objects that can be represented by polyhedrals - buildings, bridges, roads, sidewalks, waterways, trees, etc.  The automated detection of roof types from laser scanner data is currently under development.


With CC-Modeler, a topology generator fits planar structures to point clouds that are measured photogrammetrically by a human operator.  The operator classifies captured points as boundary points or interior points.  Different codes assigned to these points help the software to generate roof faces and topology.  Supposedly, there are no constraints regarding roof types; users are not limited to library selections.


The points that form a roof boundary polygon must be measured in sequence, clockwise or counterclockwise.  No sequence needs to be kept for interior points.  The generation of roof topology from manually measured point clouds can be done automatically or in step mode, to facilitate error detection.


In the 2-D view, vector data for 3-D objects (roof polygons, etc.) are projected onto the original image to see how the measured data fit.  Through this projection, the digital terrain model and roofs can be textured automatically from the image.  Roof border polygons are projected onto the digital terrain model and intersected with it to generate vertical walls. 


CC-Edit can be used to create walls, overhanging roofs and basements with arbitrary depths.  The module uses two strategies - automatic adjustment based on least squares, and conventional CAD editing.  The goal of the editing process is to generate 3-D models in which groups of eave points and ridge points have the same height, roof faces with more than three points are planar, eaves and ridge lines are collinear, and main structures have right angles.  Users can save information about objects as attributes, and this information can be queried and modified.


The CC-Mapping module can be used for rapid texturing of walls and roofs of 3-D city models in the software’s internal V3D format.  Roofs and walls can be automatically textured from images with CC-Modeler, or they can be mapped with color within CC-Mapping.


With CC-Modeler, the internal V3D data structure can be translated into formats such as DXF, DWG, DGN, IV, VRML and others.  Thus, data can be exported to other software products such as AutoCAD, MicroStation, Inventor, Polytrim, ArcView, etc.  Conversion to visualization formats like OpenFlight (FLT) and Vtree (VT) is also available.


In a  typical workflow involving the semi-automated extraction of objects from images, an operator first measures an object (e.g., the roof of a building) in stereo on a photogrammetric instrument.  Next, CC-Modeler generates the roof faces automatically, the eave points are projected onto a digital terrain model (from the stereo model or imported) to generate the walls of the building, trees are measured in the stereo model by a single point on top and are modeled by objects, a V3D file is created, image textures for the roof and the DTM are derived automatically and mapped onto individual faces, and texture from terrestrial images is mapped onto facades via projective transformations.  A company representative has stated that a user can generate more than 500 roof units per day with CC-Modeler.


CC-Modeler software is improved as needed for projects, and can be adapted to specific needs and requirements.

System requirements: CyberCity-Modeler requires 128 MB of RAM and OpenGL support.

Price: 22,000 euros.

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME:  Cyber Flight  

SOURCE:  Computer Explorations

ADDRESS:
917-A Willowbrook Drive



Huntsville, AL 35802



205-882-9490



 GOTOBUTTON BM_s_ keyton@traveller.com 



 GOTOBUTTON BM_t_ http://www.exodis.com 

PLATFORM:  Silicon Graphics currently; DEC/Kubota, SUN/E&S, HP, Intergraph and PC

DESCRIPTION:  Cyber Flight is software for flight simulation.  It contains aerodynamic models for the F-16, F-18, F-14, F-15, SR-71, T-45 and the space shuttle.  These models meet military training specifications.  


Cyber Flight uses photo-texture to create its simulated world, which can be as small as 16 square miles, or as large as over one million square miles.  Cyber Flight can use models for terrain, aircraft, buildings, vehicles and weapons if the models have been developed with Cyber Smith or with MultiGen.  Models in .dxf or .obj formats can be translated with Cyber Smith for use in Cyber Flight.  

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained June 1994).

PRODUCT NAME:  Cyber Gen

SOURCE:  Computer Explorations

ADDRESS:
917-A Willowbrook Drive



Huntsville, AL 35802



205-882-9490



 GOTOBUTTON BM_u_ keyton@traveller.com 



 GOTOBUTTON BM_v_ http://www.exodis.com 

PLATFORM:  Silicon Graphics currently; DEC/Kubota, SUN/E&S, HP, Intergraph and PC

DESCRIPTION:  Cyber Gen is a 3-D modeling package with virtual reality and simulation capabilities.  The software is optimized for the maximum ability of the host platform, utilizing Portable Graphics' GL or Open GL.


The VR portion lets the user remain in the virtual environment via a head mounted display or a BOOM device while developing new models.  Drivers for several VR input devices are available with the program; the user can add other devices without having to buy additional software.  The simulation portion is fully interactive with the VR portion.


The virtual world can be created by a fractal data generator, or by importing a supported database.  File formats that can be imported include DTED, DFAD, .dxf, .obj, .nff, .flt (MultiGen), .sgo (SGI's Object format), .iv (SGI's Inventor format), and .cyb (CEI's open format).  Cyber Gen can export .dxf, .obj, and .cyb file formats.  The virtual worlds can be finished using models and textures.


The Detailed Texture Editor allows the user to apply textures to objects and to edit individual textures, such as by modifying color and transparency.  Users can select individual polygons for texturing.  It is also possible to manipulate and edit polygonal vertices and objects. 


The Bulldozer Function lets users select multiple vertices of a fractal terrain database and move them as a unit, creating mountain ranges and canyons quickly.  The Scatter Function lets users generate multiple copies of a selected object (e.g., trees or stars) and place them randomly throughout the virtual world.


Cyber Gen also includes animation capabilities.  ASCII files are used for editing animations, which can be edited in run-time.  A library of kinematic functions is also available.

System requirements:  * * *

Price:  Cyber Gen: $5,000.  MultiGen Import: $1,250.  Texture Editor: $1,250.  DTED Import: $1,250.  Cyber View: $500.  Cyber C: $3,500.  Cyber Play: $3,000.

Source of information:
Vendor literature (acquired June 1994).

PRODUCT NAME:  Cyber Smith

SOURCE:  Computer Explorations

ADDRESS:
917-A Willowbrook Drive



Huntsville, AL 35802



205-882-9490



 GOTOBUTTON BM_w_ keyton@traveller.com 



 GOTOBUTTON BM_x_ http://www.exodis.com 

PLATFORM:  Silicon Graphics currently; DEC/Kubota, SUN/E&S, HP, Intergraph and PC

DESCRIPTION:  Cyber Smith is a virtual world development and viewing program that can currently import and view other CEI products as well as .dxf, .sgo, .bin, NFF and .obj formats.  Users can build worlds and change the structures of other file formats.  Files can also be saved in CEI's .cyb format.  Cyber Smith comes with a library of textures, models and worlds for immediate use.  Paid upgrades include a DTED Import option and a Texture Editor.

System requirements:  * * *

Price:  Cyber Smith 1.0: $2,750.  Combo Pack (includes Cyber Smith and Cyber C): $5,000.  MultiGen Import for Cyber Smith:  $1,000.  Texture Editor for Cyber Smith: $1,000.  DTED Import for Cyber Smith: $1,000.

Source of information:
Vendor literature (acquired June 1994).

PRODUCT NAME:  Cyber Vision 

SOURCE:  Science Applications International Corporation (SAIC)

ADDRESS:
256-971-6653



 GOTOBUTTON BM_y_ Tina.M.Clarke@cmpx.saic.com 



 GOTOBUTTON BM_z_ http://www.saic.com 

PLATFORM:  Silicon Graphics, Intergraph and Windows NT

DESCRIPTION:  Cyber Vision 5.0 is CEI's 3-D modeling and terrain generation package.  It is designed to provide simulation databases for CEI's ExoDIS real-time visual simulation product.  
Cyber Vision can import CYB, DXF, Flight, OpenFlight, OBJ, IV, DTED, DEM, ADRG, OpenDWB, NFF and SGO files.  Cyber Vision can export CYB, DXF, OBJ, Flight (v11), OpenFlight and OpenDWB files.


Cyber Vision supports multiple levels of detail (LOD), LOD morphing, welding of multiple plates of adjacent terrain, earth curvature, etc.  There is a Detailed Texture Editor which allows users to create their own textures, and to select individual polygons for texturing.  Users can also create and apply pseudo-textures that resemble textures but do not occupy any texture memory.


As of April 1998, Science Applications International Corporation (SAIC) has acquired from Computer Explorations, Inc. (CEI) a license to the source code, object code, exclusive government distribution rights and government customer base for CyberVision, DISplay and ExoDIS.


Cyber Vision and other CEI products have been used by the U.S. Army Missile Command.

System requirements:  Any SGI computer, Intergraph TDZ workstation or PC running Windows 95 or NT 3.5.1/4.0.

Price:  (These prices were quoted in January 1998.)  Cyber Vision costs $6,950, with $750 for annual maintenance.  The DTED Import Module costs $1,500.  The Instrumentation Module costs $3,000.  Training costs $600 per day.

Source of information:  Vendor literature (updated April 1998).

PRODUCT NAME:  Cyclone 

SOURCE: Cyra Technologies

ADDRESS:
8000 Capwell Drive



Oakland, CA 94621



510-633-5000



 GOTOBUTTON BM_x_ info@cra.com 



 GOTOBUTTON BM_y_ Http://www.cyra.com  

PLATFORM: Windows NT

DESCRIPTION: Cyra Technologies specializes in 3-D laser mapping systems, such as the Cyrax 2500 scanner with Cyclone 3.0 software.  The systems can be used for a variety of 2-D and 3-D mapping and modeling applications.


A Cyrax system user acquires and displays a video image on a PC screen.  Target areas are selected via the on-screen scribing of a rectangle.  The laser scanner sweeps over the target surface and detects the intensity of each reflected laser pulse. The scanned image can be panned, zoomed and virtually flown through - even while the scan is still in progress.  Thus, the steps are to target the structure of interest, scan it, color the points, "shrink-wrap" the surface (i.e., make a mesh), co-register multiple scans (if necessary) and create models (2-D and/or 3-D).


The Cyrax 2500 system uses a pulsed, "time-of-flight" laser, based on a proprietary microchip.  The minimum point spacing is 0.25 mm.  Positional accuracy is supposedly 6 mm, with a precision of 2 mm ("subject to modeling methodology").  The spot size is less than or equal to 6 mm, and the maximum field of view is 40 degrees x 40 degrees.  The maximum range is 100 meters, and the minimum range is 1.5 meters.  However, a maximum distance of 50 meters is recommended.  A typical scan supposedly takes ten minutes.  The system is non-tactile; i.e., no reflectors are needed.  It can be operated remotely.  
A Cyrax laser scanning system has three components: the laser scanner itself, a laptop computer with Cyra software, and a power supply.  The system is "field-portable."  The Cyrax 2400 weighs 72 pounds and uses a 24-volt battery; the newer Cyrax 2500 weighs just 45 pounds and uses a 12-volt battery.  The Cyrax 2500 fits through an eighteen-inch manhole, and can be set up by one person.  The system is shock-resistant; vibrations do cause noise in the data, however.  It is not waterproof.


Cyra's Cyclone 3.0 software colors scanned images according to the intensity of the laser returns.  The software can be used to measure slopes, horizontal and vertical distances, volumes and surface areas.  Users can work in Metric or English units.  The software can also be used to assign colors and materials to objects.  3-D models can be constructed using best-fit methods, with user-defined quality checks.  2-D drawings can be generated from 3-D models. 


Scenes can be geo-referenced, and multiple scans can be co-registered. Users can create contours, profiles, plans and sections.  Point clouds can be decimated to the desired level.  Users can simultaneously view video images and scanned data.  


Cyclone 3.0 also supports networked workgroups so they can share 3-D models and point cloud data.


Supported export formats include AutoCAD DXF, MicroStation DGN, ASCII point stream, Cyra Exchange Format (CXF), BMP and JPEG.


The Cyrax 2500 was demonstrated in Rockville, MD on 22 August 2000.   A Cyra representative scanned the conference room (actually, a subset of the room, selected by dragging a virtual fence across the screen).  (Attendees were assured that the system uses a Class 2, "eye-safe" laser.)  The software menu was projected for all present to see.  The scene range was set at ten meters, and the desired number of points was set at 200 both horizontally and vertically.  Attendees could watch the number of points on the screen grow in real time.  The process was done within minutes.  Everything within the scene - furniture, people, potted plants, etc. - was clearly evident


It was also demonstrated that Cyrax users can generate flight paths (frames), which can be used to create movies with Adobe Premiere software.  The Cyra representative demonstrated this by showing a movie that featured virtual flight through and around a substation that had been scanned with a Cyrax system.  Another impressive movie depicted a city block in San Francisco, with highly detailed buildings.  BAE Systems has supposedly used Cyrax-derived models in SOCET SET animations.  Other applications have included scanning bridges to produce 2-D AutoCAD models, scanning road surfaces for export to Softdesk software, surveying rockface volumes and contours, surveying a dam foundation site, surveying crime scenes, surveying caves, etc.  Cyrax systems have also been used to develop scenery for motion pictures such as "Starship Troopers" and "Deep Blue Sea.”

System requirements: The recommended PC platform for scanning and modeling is a 500-MHz Pentium III running Windows NT with 256 MB of RAM, 20 GB of disk space and OpenGL acceleration.

Price: An organization can buy a Cyrax system for its own internal use, buy a system and become a Cyrax Service Provider (e.g., Raytheon), contract a Cyrax Service provider, buy software and training and then rent a Cyrax scanner as needed, or buy software and training and then obtain "point clouds" from a Cyrax Service provider.  The Cyrax 2400 costs $165K, and the Cyrax 2500 costs $140K.

Source of information:
Vendor literature (obtained August 2000).






Professional Surveyor, November 2000.

PRODUCT NAME: Cyclone CloudWorx for AutoCAD

SOURCE: Cyra Technologies

ADDRESS:
8000 Capwell Drive



Oakland, CA 94621



510-633-5000



 GOTOBUTTON BM_z_ info@cra.com 



 GOTOBUTTON BM__ Http://www.cyra.com  

PLATFORM: PC

DESCRIPTION: Cyclone CloudWorx is available as a plug-in for AutoCAD.  The software enables AutoCAD users to work directly with point clouds using AutoCAD tools and commands.  Users can access 3-D point cloud databases (such as those obtained from laser scanners) and run X, Y or Z planar cuts to create sections and plan views of the scene.  These sliced sections/elevations can be converted into 2-D drawings using AutoCAD.  


CloudWorx also lets users directly create slices (cuts of finite thickness) through point clouds; query points for X, Y and Z coordinates; and hide sections that are not of immediate interest.


Bentley has announced plans to distribute Cyra’s CloudWorx 3-D point cloud data application software for MicroStation.  At the Bentley International User Conference held in May 2002, a small green laser light moved around the auditorium gathering data while a speaker was delivering the keynote speech.  As he talked, the screen behind the speaker traced out the form of the auditorium, the columns, stage and its inhabitants in point clouds that could be converted into 2-D or 3-D models within MicroStation software.

System requirements: * * *

Price: * * *

Source of information:
Cyra literature (updated June 2003).

PRODUCT NAME:  Cyclone Virtual Surveyor

SOURCE: Cyra Technologies

ADDRESS:
8000 Capwell Drive



Oakland, CA 94621



510-633-5000



 GOTOBUTTON BM_|_ info@cra.com 



 GOTOBUTTON BM__ Http://www.cyra.com  

PLATFORM: Windows NT

DESCRIPTION: The Cyclone 3.2 Virtual Surveyor emulates the interface of a field data collector by enabling users to tag selected points within a point cloud or TIN mesh with survey coordinates and descriptors (e.g., feature codes).  The software can then be used to extract key features and points of interest.  Animation tools permit processing of point cloud scenes to create fly-throughs and models.  Users can also output sequences of image files for use in third-party animation software.

System requirements: * * *

Price: * * *

Source of information:
Professional Surveyor, July 2002.

PRODUCT NAME:  DADiSP

SOURCE:  DSP Development

ADDRESS:
One Kendall Square



Building 100



Cambridge, MA 02139



800-424-3131



 GOTOBUTTON BM__ http://www.dadisp.com 

PLATFORM:  SUN SPARC, IBM RS/6000, DEC Alpha AXP, DEC VAX, DECstation, HP/9000, SGI, Concurrent

DESCRIPTION:  DADiSP is used for the collection, analysis and display of large sets of complex data.  The software has spreadsheet and worksheet functions such as input, editing, table manipulation, matrix manipulation, series and scalar math, and data type conversion.  Also available are FFT and other transforms, trigonometric series generation, statistical analysis, 2-D and 3-D graphics, and coordinate manipulation.  


DADiSP is menu-driven.  Graphics are displayed in a window that can contain up to 50 plots or data tables within sub-fields.  Users can plot multidimensional data (e.g., XY graphs, 2-D contour plots, density plots, bit-mapped images and 3-D surface plots) in any worksheet window.  DADiSP supports ASCII, binary, PRN, WAV and other formats.


DADiSP/AdvDSP is an add-on module with DSP algorithms, including advanced FFT analysis, power spectral density estimation, digital interpolation and spectrum analysis. 


Version 4.0 includes on-line documentation, on-line help, customizable tool bar buttons and more new features.


DADiSP 4.1 for Windows 95/NT has a gridding feature that lets users display irregularly spaced XYZ data as surfaces, contour maps or images.  Enhanced metafile support lets users copy and paste complex graphs into Windows applications.  

System requirements:  Supported operating systems include SUN OS 4.1+, Solaris 2.2+, AIX 3.2+, OSF/1 1.2+, VMS 5.4+, Ultrix 4.1+, HP-UX 9.05+, IRIX 5.2+, Apollo Domain 3.0+ and Windows 95/NT.  Other requirements include 8 MB RAM and 6 MB disk space.

Price:  DADiSP 4.0 for DEC, HP, IBM, SGI and SUN workstations: $2,995.  DADiSP 4.1 for Windows:  $1,995.  DADiSP for DOS: $995.

Source of information:
Desktop Engineer, June 1998.






SunExpert, October 1997.






Vendor literature (updated March 1997).

PRODUCT NAME:  DART

SOURCE: TERREX

ADDRESS:
4400 East Broadway Boulevard



Suite 314



Tucson, AZ 85711



520-323-7990



 GOTOBUTTON BM__ info@terrex.com 



 GOTOBUTTON BM__ http://www.terrex.com 

PLATFORM: Windows

DESCRIPTION: Database Automatic Re-use Technology (DART) gives users a way to automatically regenerate existing databases for new platforms.  The software performs optimization and required structure changes while preserving the original polygon, textures, texture mappings and models from the original database. 


DART reads in a database (e.g., OpenFlight or SEDRIS) and outputs an iTIN (integrated Triangulated Irregular Network) database that maintains correlation with the source database at the highest level of detail (LOD), but has the hierarchy, attribution and lower-LOD triangulation more appropriate for the target platform.  The software automatically cleans up traditional database conversion problems such as holes between terrain tiles, T-vertices and Z-flashing on layered faces.


TERREX’s DART, Terra Vista and Terra Vista Pro products include TerraCompress wavelet image compression technology.  TerraCompress allows rapid manipulation and retrieval of images.  Extraction of compressed imagery has also been implemented within TERREX’s TerraPage database paging format.


Users can add sensor attributes to an existing visual simulation system by having DART regenerate existing databases, even if original source data are not available.  DART’s reconstruction process lets users add sensor materials and optimize databases to run on graphics devices that are different than the original image generator.


DART has been used in the process of converting Evans & Sutherland General Database Format (GDF) databases into PC-based OpenFlight databases for the Distributed Mission Training (DMT) F-15C program.  The United Kingdom’s Defence Evaluation and Research Agency (DERA) has also purchased DART to re-process existing terrain databases.

System requirements: * * *

Price: $30,900.

Source of information:
Vendor literature (updated April 2002).






Images Newsletter, Spring 2001.






Real Time Graphics, October/November 2000.






IMAGE 2000 (Budimir Zvolanek), July 2000.






MT2, Volume 4, Issue 1.

PRODUCT NAME:  Data Visualizer

SOURCE:  Wavefront

ADDRESS:
210 King Street East



Toronto, Canada



M5A 1J7



800-447-2542



 GOTOBUTTON BM_~_ http://www.alias.com 

PLATFORM:  SGI 4D series, DEC Technologies 5000, IBM RS/6000, HP workstations, SUN SPARCstation

DESCRIPTION:  Data Visualizer is a tool for investigative scientific visualization, capable of exploring multi-dimensional scalar and vector volumes. 


Data Visualizer deals primarily with 3-D volume data.  A volume may consist of any number of scalar or vector quantities measured on a 3-D grid.  Nodes in a grid are connected to form elements.  An element is a polygon, tetrahedron or hexahedron voxel.  A list describing how grid nodes are connected to form elements is a topology; a grid and a topology combine to form a mesh.  A mesh combined with a set of vector and scalar values at each grid node comprise a Data Visualizer volume.


Three types of meshes are supported:  regular, irregular and unstructured.  A regular mesh consists of a rectangular grid of data with constant spacing in X, Y and Z.  Grid node coordinates and topology are defined implicitly by specifying the number of nodes along each axis and the spacing along each axis.  An irregular mesh is defined explicitly by supplying the XYZ coordinates of each node.  Elements need not be rectangular.  An unstructured mesh contains the explicit definitions of both the grid node coordinates and the connectivity of the topology.


Data Visualizer's native file format is a straightforward ASCII format called wave.  User-written custom file format readers are supported.  Wavefront provides a data reader for NASA's PLOT3D file format as part of the Data Visualizer release, along with source code included as an aid to programmers who write their own custom data readers.  The C library contains routines that can be used to construct interactive data readers to be integrated into the Data Visualizer user interface.


Graphics tools provide capabilities for cutting planes, isosurfaces, particle emitters, point clouds, geometry, annotation, and more.

System requirements:  * * *

Price:  $9,500. 

Source of information:
Vendor literature (updated August 1993).

PRODUCT NAME:  deciBel Planner

SOURCE: Northwood Geoscience

ADDRESS:
89 Auriga Drive



Nepean, ON K2E 7Z2



Canada



613-224-2020



 GOTOBUTTON BM_�_ info@northwoodgeo.com 



 GOTOBUTTON BM_€_ http://www.northwoodgeo.com
PLATFORM:  Windows 95/NT

DESCRIPTION: DeciBel Planner is a radio frequency (RF) propagation modeling and network analysis tool that represents the integration of RF and raster analysis within the MapInfo environment.  The product is designed to help telecommunications companies model their wireless networks to provide the best coverage.  It enables companies to build network coverage areas based on signal predictability, and to overlay that information with demographic and geographic data.  DeciBel also supports paging network planning.


Site, tower and antenna data are analyzed with respect to elevation models and clutter attenuation information to generate field-strength propagation models.  These propagation models permit real-time siting of telecommunication equipment.  Network analysis models allow engineers to evaluate wireless network coverage and fine-tune network configurations.  Terrain analysis allows optimization of tower location, permits development of density surfaces to represent customer demand, and provides tools for visualizing grid data.


Raster tools are included for developing terrain models that underlie propagation modeling.  Elevation grids must be in deciBel Planner format, but can be imported from several sources or built from point data using the Surface Analysis tool.  The import utility can read ASCII Grid Format, CRC-500, NGA DTED, USGS DEM, Geological Survey of Canada, GeoSoft, MONA and U.K. Ordnance Survey Grid.  Grids can also be created from numeric point data, classified character data and MapInfo regions.  Grid cell values can be estimated with interpolation routines or derived from spatial models.  


The Surface Analysis tool has spatial analysis and visualization functions, including a grid calculator for creating new grids based on map algebra operations.  A grid query tool lets users build SQL queries on data layers.  There are also utilities for generating slope and aspect layers, contours, profiles, etc.  Profiling tools graphically display line-of-sight and intervisibility.


Users can perform viewshed analysis and return a grid that identifies visible and invisible cells in the coverage.  Values stored for invisible cells represent the height in meters that the structure must be raised in order to be able to see the cell.


Shaded relief maps can be generated, grids can be converted to 3-D, and surfaces can be draped with grids.  Grid export file types include ASCII Point File, 3-D DXF Point File, 3-D DXF Mesh File for AutoCAD, 3-D DXF Mesh File for MicroStation, VRML, MapInfo Table and Windows BMP.


Version 1.5 provides multiple propagation models for the cellular industry, including models mandated by the Federal Communications Commission. 


As of October 2000, there are two more products for use with deciBel Planner.  One is the Fixed Wireless module that provides RF planning capabilities for point-to-multipoint systems operating below 40 GHz.  The other is the Urban Cellular extension, which enables engineers to split cells in areas where subscriber demand exceeds network capacity.

System requirements: MapInfo Professional 4.5 for Windows 95/NT, 32 MB of RAM, 70 MB of disk space, and an SVGA 16-bit color monitor or better.

Price: Version 1.5 costs $18,995. 

Source of information:
Business Geographics, October 2000.






Business Geographics, August 1999.






GIS World, September 1998.

PRODUCT NAME:  Defense Format Pack

SOURCE: Observera

ADDRESS:
4451 Brookfield Corporate Drive



Suite 107



Chantilly, VA 20151



800-444-6905



 GOTOBUTTON BM_�_ dfp@observera.com 



 GOTOBUTTON BM_‚_ Http://www.observera.com 

PLATFORM: * * *

DESCRIPTION: The Defense Format Pack is a set of importers and exporters.  Once installed, it appears on ER Mapper’s “Utilities” menu along with ER Mapper’s other importers and exporters.


The Defense Format Pack imports ADRG, CADRG, CIB, DTED and NITF 2.0; and exports DTED and NITF 2.0.

System requirements: * * *

Price: $999.  Technical support via e-mail and telephone is free.

Source of information:
Vendor literature (September 2000).

PRODUCT NAME:  Delta3D

SOURCE: Titan Geospatial

ADDRESS:
4099 SE International Way



Suite 206



Portland, OR 97222  



503-794-1344

 GOTOBUTTON BM_ 

 GOTOBUTTON BM_ƒ_ http://www.titangis.com  

PLATFORM:  DG, SGI, HP, IBM and SUN workstations and PCs

DESCRIPTION:  Delta3D makes shaded relief and 3-D perspective views of topography from gridded elevation data.  The software can be used to display, edit and analyze DEM data and related vector information.


Delta3D organizes map data into user-defined project areas.  When a user opens a map model, the project is displayed graphically, with each model color-coded by status.  Menus and macros can be customized.  Various color schemes can be used to show changes in cover type, shadows, jurisdiction, etc.  Data depicted in an orthogonal view are automatically draped when a perspective is shown.  200 zoom ratios are available, and 32 vector levels can be displayed simultaneously. 


Road and contour information can be draped over the model view.  3-D shaded relief topography can be displayed in perspective.  Key information can be calculated, marked and displayed along with user-specified ranges of elevation, slope and aspect.  Elevation data sets can be visually and mathematically compared.  Images can be created from complete or partial models, and multiple models can be merged into one view.  Data files can be saved in GIS-compatible file formats.  Screen displays can be saved as TIFF files.


Profiles of linear data can be displayed.  Graphs for elevation, slope, aspect and roughness can be computed and displayed for any user-defined polygon area.  A series of cross-sections can be generated and displayed.  Editing tools are provided for matching edges between the active model and adjacent models.  Users can filter, feather, lift, and re-grid elevations.  Holes in the data can be filled, and models can be merged.


Area and volume calculations can be performed.  Elevations can be derived for each point.  Model elevation values and point or line elevation values can be tested against each other, with listings of rms errors at each location.  This information is included automatically when model data are exported in DEM format.  Adobe PostScript and HP-RTL files can also be output. 


Federal users have included the Forest Service, the Soil Conservation Service, the Bureau of Land Management and USGS. 

System requirements: PC: A 486+ running SCO Open Desktop 5.0+ with 16 MB RAM and a 500-MB hard disk.  UNIX: SUN Solaris 1.1 or 2.x or Data General 5.4 R3.10.  Infotec recommends 128 MB RAM and a 1.2-GB hard disk. 

Price:  $1,200 for PCs; $1,800 for UNIX workstations.

Source of information:
Vendor literature (updated December 1997).






EOM, December 1995.

PRODUCT NAME:  Delta Force 2

SOURCE: NovaLogic

ADDRESS:
2 Harris Court 



Suite B-1



Monterey, CA 93940



408-648-4000

PLATFORM: Windows 95/98/NT

DESCRIPTION:  Delta Force 2 is a game based on real-world weapons, tactics and locations.  Players can execute day and night operations through rain, fog and snow; and can approach objectives via land, sea or air.  


The software comes with 40 missions, and users can create their own missions with the Mission Editor.  Some missions feature fixed emplacements that can be captured and exploited.


Weapons include the Heckler & Koch SOCOM .45-caliber suppressed pistol, the 5.56-mm M4 carbine with underslung 40-mm grenade launcher, etc.


Delta Force 2 uses the Voxel Space 32 rendering engine.  There is a DTED loader; DTED can be combined with raster imagery to create 3-D environments.

System requirements: At least a Pentium II with 64 MB of RAM, 165 MB of disk space, a 4 x CD-ROM, and SVGA video (PCI, AGP recommended).  3-D card support requires a 32-bit DirectX-compatible card (e.g., ATI Rage Fury or NVIDIA TNT).

Price:  $39.95

Source of information:
Vendor literature (obtained February 2000).

PRODUCT NAME:  DeltaGraph Professional

SOURCE:  DeltaPoint

ADDRESS:
2 Harris Court 



Suite B-1



Monterey, CA 93940



408-648-4000

PLATFORM:  PC, Macintosh

DESCRIPTION:  DeltaGraph Professional is a PostScript-based data visualization tool optimized for accepting data from a variety of sources, including spreadsheets, databases and real-time data measurement devices. Data sets as large as 256 X 10,000 cells can be handled.  The software can give information color, shading, perspective, error bars, curve fitting and other attributes.  Its charting options include contours, 3-D plots, polar mapping, wireframe and others. 

System requirements:  * * *

Price:  $195.

Source of information:
Vendor literature (dated).

PRODUCT NAME:  Dem2hillsh.aml

SOURCE: GeoCommunity

ADDRESS:
 GOTOBUTTON BM_„_ ftp://download1.geocomm/sd2/DEM2HILLSH.AML 

PLATFORM: * * *

DESCRIPTION: Dem2hillsh.aml takes a USGS DEM and creates a shaded elevation grid that is clipped, rotated and vertically exaggerated according to user specifications.  

System requirements:  * * *

Price: * * *

Source of information:
Vendor literature (obtained June 2001).

PRODUCT NAME:  Dem3d

SOURCE: U.S. Geological Survey (USGS)

ADDRESS:
 GOTOBUTTON BM_…_ ftp://ftpmcmc.er.usgs.gov/release/viewers/dem3d/  GOTOBUTTON BM_†_ 
PLATFORM: PC

DESCRIPTION: Dem3d is a software program to display USGS digital elevation model (DEM) data as 3-D perspective views.  Version 1.0 was released in November 1997.

System requirements:  * * *

Price: Version 1.0 is still available at the site listed above.  It is free.

Source of information:
USGS literature, dated August 1999.

PRODUCT NAME:  Demeter

SOURCE: Clay Fowler

ADDRESS:
 GOTOBUTTON BM_‡_ clayfowler@qwest.net 



 GOTOBUTTON BM_ˆ_ Http://www.terrainengine.com/
PLATFORM: * * *

DESCRIPTION: Demeter is a cross-platform C++ library for rendering 3-D terrain surfaces in real time.  The software uses OpenGL and techniques such as dynamic tessellation (adaptive mesh).  Demeter is written as a standalone component that can be integrated into users’ applications.    


Demeter supports terrain paging, so terrain data are loaded and unloaded as needed and only the visible portion of the virtual world resides in RAM at any given moment.  The software can get terrain data from remote HTTP servers as well as local files.


Demeter supports Open Scene Graph, so users can place buildings, vehicles, vegetation and other features onto their terrain.  Users can also add their own procedural textures to their applications.  


Demeter supports JPEG, BMP, PNG, GIF, TIFF or any other format supported by the SDL image library.  

System requirements:  * * *

Price: Demeter is available under the terms of the Lesser GNU General Public License.  Users may download and use the software without having to pay any royalties or fees.

Source of information:
Vendor literature (updated December 2002).

PRODUCT NAME:  Designer's Workbench

SOURCE:  Centric Software

ADDRESS:
50 Las Colinas Lane



San Jose, CA 95119-1212



408-574-7802



 GOTOBUTTON BM_‰_ http://www.centricsoftware.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  Designer's Workbench (DWB) is an interactive 3-D geometry modeler optimized for building visual simulation databases.  It includes tools and editors for adding texture, materials, colors, sounds and line-style attributes to geometric models.  Users can create, edit and optimize hierarchical databases for peak real-time performance.


DWB reads and writes DWB binary, DWB ASCII, OpenFlight, Wavefront OBJ and Inventor formats.  DWB also supports Performer-supported formats (Lightscape, Alias/Wavefront, etc.).


The Real-Time Animator is an option for defining and verifying dynamic behavior through point-and-click operations without leaving DWB.  The Run-Time Module is a run-time environment for dynamic instrument displays.


Autometric and Centric have reached an agreement to integrate and market several of their products.  Raw image data will be imported and formatted by DataMaster.  SoftPlotter will be used for photogrammetric processes such as registration and orthorectification.  SoftPlotter will also be used to generate digital elevation models for export to EasyT, and to extract 3-D vectors for export to Designer's Workbench.


DWB was used to create, texture and optimize 3-D models for the Advanced Tactical Visualization System (ATVS).  The ATVS incorporates a high-resolution stereoscopic display with real-time 3-D graphics to produce a tabletop simulation of a military engagement that can be viewed by groups in one room or remotely over a network.  DWB is also being used to integrate models and articulation data into Paint the Night - a night scene simulator being developed by the U.S. Army Communications and Electronic Command (CECOM) Night Vision and Electronic Sensors Directorate (NVESD).

System requirements:  Compatible with all SGI systems. 

Price:  (These prices were quoted in January 1998.)  DWB costs $10K (node-locked) or $15K (floating).  A bundle that includes the Real-Time Animator and the Run-Time Module costs $25K.

Source of information:
Real Time Graphics, February 1998.






Vendor literature (updated 12-97).






The Skipjack, February 1997.






Real Time Graphics, January 1997.

PRODUCT NAME: Desktop Digital Photogrammetry System (DDPS)

SOURCE: 3D Mapper

ADDRESS:
8 Poseidon Way



Parkwood, Western Australia 6147



+61 08 9354 8035



info@3dmapper.com    



 GOTOBUTTON BM_Š_ http://www.3dmapper.com 


PLATFORM: Windows 95/98/NT

DESCRIPTION: The Desktop Digital Photogrammetry System (DDPS)is designed to enable users to create 3-D vector data and orthoimages.  Three modules comprise DDPS: OrthoMaker, StereoMaker and StereoMapper.


OrthoMaker generates orthoimages from digital images.  The module can import TIFF, BMP and DIB files.  DEM functions are included to create TINs and gridded DEMs from ASCII XYZ coordinate files.  DEMs can be constructed from DXF and DWG data.  The direct linear transformation (DLT) technique is used to model geometric relationships between digital images and control points.  Orthoimages are generated in GeoTIFF, BMP or DIB formats.  ImageViewer can be used to overlay DXF and DWG vectors onto orthoimages for verification.


StereoMaker is used to establish stereo models and produce epipolar stereo images.  The module can load and process TIFF, BMP and DIB image files.  StereoMaker accepts camera calibration data, and corrects for Earth curvature and atmospheric refraction.  It performs interior orientation(via affine, conformal or projective methods) and exterior orientation (via bundle adjustment method).  The module outputs epipolar resampled images for use in StereoMapper, along with orientation parameters in a parameter file.


StereoMapper enables mapping and measurement in 3-D using stereo images.  ScreenScope technology is used.  The module works with pre-oriented stereo image files generated by StereoMaker.  Users can import and export 3-D vector data in DXF and DWG, and can digitize and edit 3-D vector data in stereo.  The module can build TINs and extract contours based on 3-D vector data.  TINs can be saved to a file and used by OrthoMaker for orthoimage generation.  Contours can be saved as vector files.   

SYSTEM REQUIREMENTS: No special video cards, monitors or drivers are required.

PRICE: A complete DDPS system costs $4,845.  Separately, SteroMaker costs $2,195; StereoMapper costs $1,495; the ScreenScope Pro Viewer costs $350; and OrthoMaker costs $1,295.

SOURCE OF INFORMATION:
Vendor literature (updated July 1999).






Business Geographics, March 1999.

PRODUCT NAME:  Desktop Mapping System

SOURCE:  R-WEL

ADDRESS:
P.O. Box 6206



Athens, GA 30604



706-353-4166



 GOTOBUTTON BM_‹_ info@rwel.com 



 GOTOBUTTON BM_Œ_ Http://www.rwel.com 

PLATFORM:  PC

DESCRIPTION:  The Desktop Mapping System (DMS) is designed for mapping from stereo or monoscopic digital image data.  DMS provides image processing, automated DEM generation, mapping, raster/vector integration, GIS functions, format conversions, mosaicking, etc.  


DMS incorporates routines for rectification, registration, stereocorrelation and 3-D display.  After a DEM has been established, one can generate a perspective grid and drape image values to visualize the terrain.  Viewing parameters such as azimuth, tilt, vertical exaggeration and scale can be modified interactively.  3-D wireframe grids can be viewed in stereo using anaglyph methods.  Color-coded elevation, vector and thematic GIS files can be registered to perspective views.


A new Point-3D routine facilitates the compilation of urban areas, including buildings and other structures.  Users can perform interactive 3-D coordinate measurements without having to view images in stereo.


Mosaicking and merging techniques can be used to create enhanced multispectral, multisensor data sets.  Coordinate grids (such as UTM) can be superimposed to produce orthoimage maps.


DMS reads ARC/INFO vectors directly for vector-on-raster overlay.  DMS users can interchange vector and raster data with ERDAS, AutoCAD, MapInfo, Atlas*GIS, IDRISI and GRASS.  DMS can also import TIGER, ETAK and USGS DLG-3 files.  DMS converts ASCII 1:24,000-scale USGS DEMs to DMS format.  NGA 1:250,000-scale DTED files can also be used.  DMS DEM files can be exported to both USGS DEM and NGA DTED formats.


DMS has been used at the University of Georgia's Center for Remote Sensing and Mapping Science to generate topographic information from synthetic aperture radar images, using automated stereo-correlation and terrain visualization techniques.  DMS is also part of the U.S. Military Academy's Geographic Sciences Lab.

System requirements: Minimum: A 66-MHz 486DX with 8-32 MB of RAM, 500 MB of disk space and an SVGA display.  Recommended: A Pentium or Pentium Pro with 32 MB of RAM and 3-6 GB of disk space.

Price: Version 4.2 costs $2,995.

Source of information:
Geospatial Solutions, August 2002.






PE&RS, July 2000.






Vendor literature (updated February 1999).

PRODUCT NAME:  DI-Guy

SOURCE:  Boston Dynamics

ADDRESS:
614 Massachusetts Avenue



Cambridge, MA 02139



617-868-5600



 GOTOBUTTON BM__ di-guy@bdi.com 



 GOTOBUTTON BM__ http://www.bdi.com 

PLATFORM: Windows 95/NT, Linux, Silicon Graphics (SGI)

DESCRIPTION: DI-Guy is software for adding human characters to real-time simulated environments.  The DI-Guy family includes dismounted infantry, flight deck crew members, soldiers in chemical/biological warfare attire, etc.  Each character moves realistically, responds to simple commands and travels about the environment as directed.  Behavior is based on authentic motions of trained soldiers and includes standing, kneeling, lying prone, walking, crawling, using weapons, etc.  The soldiers have fully textured models in seven levels of detail, several uniforms (battle dress, desert camouflage, etc.) and a variety of auxiliary equipment (backpack, canteen, bayonet, etc.).


DI-Guy is available for Performer, OpenGL, OpenGVS and Direct3D.  The DI-Guy API (application programing interface) provides support for distributed interactive simulation (DIS), and it is High Level Architecture (HLA)-compliant when used in conjunction with MaK VR-Link or Reality By Design’s (RBD) Soldier Visualization Station (SVS).  There are also DI-Guy plug-in modules for visual simulation products such as Vega, RBD SVS, and MaK Stealth.


DI-Guy is used in the Team Tactical Engagement Simulator (TTES) developed by NAWC-TSD for the Marine Corps.  TTES is a trainer for small groups of dismounted infantry.  Other government customers include Army Research Laboratory, Naval Postgraduate School, NRaD and STRICOM.  


DI-Guy has been integrated into MetaVR’s DirectX-based VRSG product line.  VRSG with First Person Simulator (FPS) is used at the Unit of Action Maneuver Battle Lab (UAMBL) at Fort Knox.  FPS immerses users in military operations in urbanized terrain (MOUT) training scenarios.  The U.S. Army’s 25th Infantry Division uses a MetaVR and DI-Guy simulation to train soldiers in forward observer artillery scenarios.  Fort Benning uses DI-Guy-enabled VRSG to visualize dismounted infantry in networked simulations.

System requirements:  SGI: Any machine with hardware texturing (O2, Impact, Octane, Onyx and Onyx2) running IRIX 5.2+.  Versions exist for Performer 2.0+ and OpenGL.  PC: A high-end Intel platform with 3-D acceleration.

Price: $9,000.

Source of information:
Real Time Graphics, January 2003.






Vendor literature (updated July 2000).

PRODUCT NAME:  Dial-a-Sim

SOURCE:  MaK Technologies

ADDRESS:
10 Fawcett Street



Cambridge, MA 02138



617-876-8085



 GOTOBUTTON BM__ info@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  Dial-a-Sim (formerly known as Dial-a-Tank) is a tool for creating manned vehicle DIS simulators.  It is designed to facilitate the testing of existing DIS simulations, the construction of new simulations and the upgrading of non-DIS simulators.  


Dial-a-Sim offers a six-degree of freedom kinematics and dynamics model, a generalized articulation model, coordinate transformation support, a terrain interaction model that uses OpenFlight or CTDB databases, damage modeling features, built-in DIS networking using MaK’s VR-Link, etc.


Users can control Dial-a-Sim’s components, including support points, wheels and tracks, vehicle hulls, guns, gunner’s sights, viewports, engines, etc. 


MaK was awarded a U.S. Army SBIR Phase II contract to develop a sequel to Spearhead, an HLA-compatible tank simulation game.  The sequel will be used by the U.S. Army Armor School to train tank crews and commanders in tactical decision making.  The game will also be used by the U.S. Army Mounted Maneuver Battle lab for weapon experiments and tactical analysis.

System requirements:  Any SGI computer running IRIX 5.x or 6.x.

Price:  * * *

Source of information:
Real Time Graphics, August 1998.






Vendor literature (updated May 1998).

PRODUCT NAME:  Digital Landscapes

SOURCE: JFP

ADDRESS:
Morioka, Japan



+81-19-623-3613



 GOTOBUTTON BM_�_ info@jfp.co.jp 



 GOTOBUTTON BM_Ž_ Http://www.jfp.co.jp/index_e.htm 

PLATFORM: Windows NT and Silicon Graphics (SGI)

DESCRIPTION: Digital Landscapes is a tool for rendering natural landscapes, which can include terrain, trees, grass, etc.  


Users can set the number and size of terrain cells, alter the height above sea level, and adjust the smoothness/jaggedness of the terrain.  Erosion can be simulated according to water flow and strata types.  Vegetation growth can also be simulated.


Digital Landscapes can use terrain data from Japan’s National Geographical Institute.


Digital Landscapes is offered as a plug-in module for Softimage.

System requirements: A Pentium Pro or DEC Alpha running Windows NT 4.0, or an SGI computer running IRIX 5.3 or later.  Either platform must have 128 MB of RAM, 1 GB of disk space, a 3-button mouse and Softimage/3D version 3.7SP1 or later.

Price: An individual package costs 100,000 yen.  A complete system costs 500,000 yen.   

Source of information:
Vendor literature (obtained March 2000).

PRODUCT NAME:  DIMPLE

SOURCE:  Cherwell Scientific

ADDRESS:
744 San Antonio Rd. 



Suite 27A 



Palo Alto, CA 94303



415-852-0720



 GOTOBUTTON BM__ csp.usa@cherwell.com 



 GOTOBUTTON BM__ http://www.cherwell.com 

PLATFORM:  Windows, Macintosh

DESCRIPTION:  DIMPLE is an image processing system oriented toward earth sciences.  DIMPLE's image analysis features include histograms, cross plots, linear transects and statistical analysis.  Image enhancement functions include filters, sharpening, smoothing, contrast adjustment and pseudo-coloring.  Multispectral capabilities allow both supervised and unsupervised classification, training area analysis and canonical analysis.


DIMPLE can create color composites using RGB, HSI or CMY color models in 8-bit, 16-bit or 24-bit representations.  Contour plots and 3-D plots (solid or wire-frame) can be generated.  Users can interactively define the rotation and inclination of the plot.  Images can be draped over 3-D plots.  Images can be imported or exported in TIFF, PICT, ERDAS (.GIS and .LAN), MicroBRIAN and generic raster formats.  DIMPLE can also read DXF files, and vectors can be imported and overlaid onto raster imagery.  Custom image operations can be specified through an Image Operation Language (IOL).  


DIMPLE also provides registration, rectification and resampling capabilities; and supports geographic, UTM, State Plane and user-defined coordinate systems.  


Version 2.2 is accelerated for the Power Macintosh.  It includes a new density slicing tool, histogram enhancements, support for undefined pixels, saving of 16-bit and 24-bit color images in PICT format, synchronized multiband scrolling, etc. 


DIMPLE was reviewed in the September 1995 issue of Scitech Journal, and received a score of 8.0 out of 10.

System requirements:  For the Macintosh: System 6.0.5+ (System 7 recommended), at least 8-bit color, a hard disk and 4 MB RAM (8 MB recommended).  A math co-processor is strongly recommended.

Price:  $1,795.

Source of information:
RockWare 1996/97 Earth Science Software Catalog.






Vendor literature (updated April 1995).

PRODUCT NAME:  DIRECTINSIGHT
SOURCE:  UNIRAS

ADDRESS:
5429 LBJ Freeway



Suite 650, LB 144



Dallas, TX 75240



214-980-1600

PLATFORM:  UNIX workstations

DESCRIPTION:  DIRECTINSIGHT is a 3-D visualization package that incorporates a "steering" architecture, enabling real-time input, display, analysis and animation of 2-D, 3-D, and 4-D data sets. The software is designed as a turn-key product that requires no previous graphics expertise or programming knowledge to operate.

The program exploits the Spaceball to allow users to perform real-time, interactive exploration of large 3-D and 4-D data sets. Users can generate 3-D images of their data as they move the Spaceball around the screen.  

System requirements:  * * *

Price:  $9,900.

Source of information:
Silicon Graphics World, October 1993.

PRODUCT NAME:  DIScretion

SOURCE:  CG2
ADDRESS:
6000 Technology Drive



Building 1, Suite A



Huntsville, AL 35805



256-217-2703



info@cg2.com   



 GOTOBUTTON BM__ http://www.cg2.com 

PLATFORM:  Windows NT.

DESCRIPTION:  DIScretion is a software suite used to represent a synthetic environment using 3-D graphics.  It is based on CG2's VTree, an OpenGL-based Application Programmer's Interface (API) for Windows NT platforms.  DIScretion is designed to provide DIS capability on Intergraph workstations.  The suite consists of three separate applications:  DISstealth, DISmon and DISlog.  It uses the DISconnect DIS communications library, which allows users to develop DIS nodes quickly and with minimal knowledge of DIS standards.


DISstealth offers handling of all PDU types, unlimited number of DIS entities, PDU filtering, dead reckoning, articulated parts support, levels of detail, ground clamping, distance culling, ability to be driven from a network or a file,model meshing, various viewpoints, sky and cloud models, etc.  It includes a Fort Hunter-Liggett terrain database and several models.


DISlog is a utility for capturing PDU data.  It supports all datagram types and can log and replay DIS exercise data to and from a file.


DISmon is a utility to monitor, analyze and debug PDU data.  It features a 2-D exercise visualization and diagnostic tool, a graphical entity position history trail and the ability to examine detailed PDU information.


At I/ITSEC in December 1996, DIScretion software was used for a T-72 tank simulator.  The simulation provided the ability to see inside a tank (including moving parts), and to view the surrounding terrain through an open hatch or through a gunsight.  The gunsight view was zoomable and could be changed to reflect a day or night visual scene. 

System requirements:  Intergraph GLZ running Windows NT.

Price:  * * *

Source of information:
Vendor literature (updated January 1997).

PRODUCT NAME:  DISplay

SOURCE:  Science Applications International Corporation (SAIC)

ADDRESS:
256-971-6653



 GOTOBUTTON BM__ Tina.M.Clarke@cmpx.saic.com 



 GOTOBUTTON BM__ http://www.saic.com 

PLATFORM:  Silicon Graphics, Intergraph TDZ and RealiZm, Windows 95 and Windows NT 4.0

DESCRIPTION:  DISplay is designed for stealth viewing of Distributed Interactive Simulation (DIS) environments.  DIS 2.03 and 2.04 entities are supported.  


DISplay includes a graphical user interface (GUI) for changing viewpoints and data presentation in real time.  The GUI enables users can attach to various objects within the environment.  There is also a built-in logger file for recording exercises for subsequent playback.


DISplay supports dead reckoning, PDU filtering, multiple coordinate systems, etc.  All DIS PDU types are supported, and PDUs are limited only by system memory.


As of April 1998, Science Applications International Corporation (SAIC) has acquired from Computer Explorations, Inc. (CEI) a license to the source code, object code, exclusive government distribution rights and government customer base for CyberVision, DISplay and ExoDIS.

System requirements:  PCs require a graphics card that supports OpenGL.

Price:  DISplay is free.  Registered users receive a 15% discount on other CEI products.

Source of information:  Vendor literature (acquired April 1998).

PRODUCT NAME:  Dlgv32

SOURCE: U.S. Geological Survey (USGS)

ADDRESS:
1400 Independence Road



Rolla, MO 65401



573-308-3500


http://mcmcweb.er.usgs.gov/drc/dlgv32pro/

PLATFORM: Windows 95/NT

DESCRIPTION: Dlgv32 is software for viewing digital cartographic data.  Specifically, it allows users to preview and evaluate USGS products.  It contains no capabilities for editing or analysis, and it is not intended to be a substitute for a geographic information system (GIS).


Dlgv32 users can open files, print overlays, display cursor coordinates, zoom, pan, calculate distances, display attributes, define regions, etc.  Multiple data sets can be displayed; for example, adjacent data sets can be mosaicked, and DLG data can be displayed on top of DRG or DEM data.  The software’s display space adopts the coordinate system of the first data set opened; subsequent data sets are transformed upon loading to match the coordinate system of the first data set.


Version 3.7 supports vector data in USGS DLG-O and DLG/SDTS formats; elevation data in USGS DEM, DEM/SDTS, GeoTIFF, GTOPO30 and NOAA TerrainBase formats; image data in the form of USGS DOQs, and DRGs and DOQs in GeoTIFF format; and NOAA DSDATA geodetic control points in SDTS format.


Dlgv32 can display USGS DEM data as shaded relief terrain models.  Shading algorithms include a color ramp shader, a daylight shader, a gradient shader and an HSV (hue, saturation, value) shader.  The water level can be displayed and manipulated.  2-D raster overlays can be draped over DEMs.

System requirements: * * *

Price: dlgv32 is public domain software and may be freely copied and distributed.

Source of information:
USGS literature, October 1999.

PRODUCT NAME:  Dlgv32 Pro

SOURCE:  GOTOBUTTON BM_�_ dlgv32@yahoo.com 

ADDRESS:
1400 Independence Road

Rolla, MO 65401
573-308-3500
http://mcmcweb.er.usgs.gov/drc/dlgv32pro/ 

PLATFORM: PC

DESCRIPTION: Dlgv32 Pro is an enhanced version of dlvg32 software for viewing digital cartographic data from the USGS.  It is a limited-feature version of a commercial software product called Global Mapper.  Users can import and export raster and vector data, merge data (regardless of scale or projection), search vector data by name, navigate data (pan, zoom), etc.  As the user’s cursor moves about the screen, a text description of the nearest feature is automatically displayed in the status bar.


Dlgv32 Pro can import DLG-O, DRG, DOQ, DOQQ, JPEG, DEM, SDTS DLG, SDTS DEM, GTOPO30, TerrainBase, LULC, GNIS, NED, BIL, DXF, ESRI Shapefile, Surfer Grid, Canada 3D and other file formats.  The software can export Surfer Grid (ASCII and binary), DLG-O, DXF, GeoTIFF, USGS DEM, and GeoTIFF DEM formats.  Users can filter the types of data that are to be displayed, and can also select the projection and datum in which the data are to be displayed.


Dlgv32 Pro can open DLG-O and DEM files directly from gzipped archives, and can open SDTS DLG and SDTS DEM files directly from .tar.gz archives.  The software also supports batch conversion of SDTS DEM files into native format USGS DEM files. 

System requirements: * * *

Price: Free.

Source of information:
Vendor literature (updated September 2004).

PRODUCT NAME:  DrawLand

SOURCE:  U.S. Army Topographic Engineering Center (TEC)

ADDRESS:
Topography, Imagery and Geospatial Research Division



Data Representation Branch (DRB)



CEERD-TR-R



7701 Telegraph Road



Alexandria, VA 22315



703-428-6838



 GOTOBUTTON BM__ http://www.tec.army.mil 

PLATFORM:  Silicon Graphics (SGI) and SUN

DESCRIPTION:  DrawLand is a software tool that enables the integration and manipulation of geospatial data and imagery for mission planning and rehearsal applications.  One of its main virtues is the ability to visualize a real-world location rapidly, using both standard and non-standard geospatial data, providing enhanced understanding of the terrain through an interactive, 3-D representation.  DrawLand was developed by TEC for rapid 3-D terrain visualization.  The software uses standard and non-standard imagery and elevation data for visualization and virtual interaction.  It also contains tools for simulating sensor intervisibility, importing models, and recording simulated flights/operations in various ways.  DrawLand has been fielded with U.S. Army, British, Canadian and Australian terrain teams and is currently being used at various DoD installations for mission planning and rehearsal applications.  


DrawLand enables a user to visualize elevation data in 3-D, apply image data onto the terrain, and simulate interactive flight through the database.  Minimal database construction effort is required; for most applications, a user can be engaged in virtual flight through geospatial data within minutes.  Additional capabilities allow the user to display models, symbols and intervisibility surfaces and volumes.  These capabilities support image exploitation, terrain analysis, situational awareness, mission planning and rehearsal, battlefield visualization, real-time vehicle tracking, wargaming, etc.  


DrawLand's technical capabilities allow a user to:

- Load and display elevation data as a multi-resolution grid or as shaded polygons.

- Apply image data as texture onto the elevation data.

- Display 3-D models and unit symbols.

- Include multiple images in a database and quickly switch between multiple images covering the same area.  Display all images at once, or blend images together interactively.  

- Define multiple sensors and add them to the terrain.

- Calculate 3-D intervisibility surfaces and volumes.  Given a set of sensor positions, create a visibility volume for each sensor, so that it is readily apparent that anything within the visibility volume is within the range and line of sight of the sensor.  Combine intervisibility volumes into a composite volume that represents the area within which a point can be seen from at least one sensor, or an area within which a point can be seen from all sensors.

- Simulate interactive flight through the database.

- Simulate flooding at user-specified elevation levels.

- Create animations by defining a flightpath and then writing out a stack of images representing all of the viewpoints along the path. 

- Compress images into a movie file that can be viewed on a computer or written onto video tape.  


DrawLand can read DTED, ADRG, CADRG, CIB, VPF, DXF, OBJ, SGI RGB, PNM, ERDAS LAN elevation and image files, and SOCET SET elevation and image files.


DrawLand can output color hardcopies, PNM images (for MPEG movies and videotapes), etc.


Operational sites have included the 30th Engineer Battalion (Topographic), Fort Bragg; White Sands Missile Range; Military Survey Field Support, United Kingdom; Canada; Australia; etc.

System requirements:  Any SGI computer.  DrawLand also runs under SUN Solaris.  128 MB of RAM is recommended, but RAM requirements depend on the size of the user's data set.  About 3 MB are required for the executable program.  A video output card is recommended.  DrawLand is written in C++ and Open GL.

Price:  DrawLand is available free of charge to government customers by written request.

Source of information:
Software documentation. 

Special note:  For more information or a demonstration of DrawLand, contact Vineet Gupta (Chief, DRB) at (703) 428-6838.

PRODUCT NAME:  DRLMS

SOURCE:  Science Applications International Corporation (SAIC)

ADDRESS:
4031 Colonel Glenn Highway



Beavercreek, OH 45431



937-431-2321 GOTOBUTTON BM__ 
PLATFORM:  Silicon Graphics (SGI) and PC (Linux)

DESCRIPTION:  The Digital Radar Landmass Simulation (DRLMS) is a multimode radar simulation that can support a variety of air-to-ground modes including high resolution ground map (HRGM), air-to-air modes, synthetic aperture radar (SAR), Doppler beam sharpening (DBS), real beam ground map (RBGM) and terrain-following radar.  The DRLMS is a software-based approach that can be customized for the simulation of a variety of offensive radar systems.  SAIC's PHOTOMAP system is used to generate the HRGM databases, and RADSIM is used to simulate radar effects.  


PHOTOMAP is an integrated set of commercial image processing software tools and SAIC-developed processes.  A neural net algorithm is used to analyze image data to determine and extract radar-unique feature characteristics that are subsequently assigned appropriate gray-scale reflectance values.  Special attention is paid to significant man-made structures such as buildings, bridges, railroads, towers, storage tanks; land/water contrasts evident in the vicinity of bodies of water; no-show areas such as roads and runways; and distinctive vegetation and agricultural patterns such as plowed fields, crops, forests and grasslands.  Surface texture is added to represent target scintillation patterns and system noise.  Relative contrast among the various feature types is adjusted if necessary.


For simulation of HRGM radar modes, a terrain elevation value is computed for each element in the image by interpolating between DTED Level 1 values.  For real beam modes, a map of inflection points (ridges and peaks) is computed over the gaming area to reduce the amount of real-time masking computations.  The radar image database and corresponding terrain elevation values are then correlated and stored with the image data.


Real-time radar image processing within RADSIM requires several steps involving data retrieval, terrain masking calculations, radar effects processing, image generation, text and cursor graphics generation and image display.  Based on aircraft position, radar mode selected, etc., data necessary to cover the area of interest are retrieved for processing.  Terrain masking calculations are performed based on intervening elevation data between the aircraft and the extent of the area of interest.  A terrain visibility mask overlay is generated to determine the visibility of specific areas of interest and whether the intervening terrain will cast a radar shadow onto the image.  Additional radar effects such as horizontal aspect highlighting of cultural features, feature shadow, far shore brightening, antenna sidelobe effects and range/azimuth resolution are computed in real time by applying a convolution algorithm to each database feature in the field of view.


RADSIM also provides height above terrain, height of terrain, laser ranging, point-to-point occulting and real-time addition of point features (e.g., airports, buildings, etc.)  After all image processing is completed, additional graphics are added, such as range markers, radar cross hairs and system-unique symbology.  Imagery is displayed in a still-frame format for SAR modes or a scanning format for real beam modes as a function of the specific radar being simulated and the mode selected by the operator.  Additional special effects can be added as a function of the specific radar system simulation requirements.


RADSIM has been fielded at several locations including the Army's Edgewood Research, Development and Engineering Center.


At the 1997 Interservice/Industry, Training, Simulation and Education Conference (I/ITSEC), SAIC demonstrated SIMTools and RADSIM in an integrated scenario.  The demonstration featured the former's PC-based visual simulation capabilities; and the latter's software-based, multi-mode digital radar landmass simulation capabilities.  RADSIM used multiple data sources (DTED, DFAD and imagery) as modified to match specific radar capabilities and characteristics through user-modifiable tables and initialization routines.  The demonstration featured Doppler Beam Sharpening and SAR in a scenario that involved an F-16 and a SAR-equipped UAV.

System requirements: * * *

Price: $15,000.

Source of information:
Vendor literature (price updated September 2002).

PRODUCT NAME:  DTEDTools

SOURCE: Urban Information Systems

ADDRESS:
 GOTOBUTTON BM_’_ http://www.u-i-s.com 

PLATFORM: UNIX and Windows

DESCRIPTION: DTEDTools is a software product for exploiting NGA DTED data.  The software is based on ESRI’s ArcView GIS software and its Spatial Analyst extension.


DTEDTools facilitates the creation of DTED themes.  With these grid themes, users can create base maps, perform terrain analysis, integrate DTED into 3-D visualizations, etc.


DTEDTools also supports cropping, merging and re-projection of DTED; horizontal and vertical coordinate conversions; and creation of CD-ROM coverage area maps.


Users can build 3-D surface models of their areas of interest.  Leveraging ESRI’s Spatial Analyst functions, users can then perform slope analysis, aspect analysis, hillshade analysis, etc.


DTEDTools can access data from CD-ROMs, SIPRNET or files.  The product supports cross-tile data creation and use, data extraction from multi-tile CD-ROMs and files, and user-defined areas of interest.

System requirements: DTEDTools requires ArcView with the Spatial Analyst extension.

Price:  $925 for UNIX or Windows versions. 

Source of information:
Vendor literature (obtained February 2000).

PRODUCT NAME:  DTM

SOURCE:  Softdesk

ADDRESS:
7 Liberty Hill Road



Henniker, NH 03242



603-428-3199 



 GOTOBUTTON BM__ http://www.softdesk.com 

PLATFORM:  PC, SUN

DESCRIPTION:  DTM is part of the Softdesk 7 for AutoCAD, an integrated family of products.  DTM is designed to enable users to perform interactive site design and terrain modeling functions while inside AutoCAD.  The software can be used to model sites with data from points and/or contours.  Multiple surface cross-sections can be generated, using an unlimited number of surfaces.  Contours can be generated automatically from points with user-controlled increments.  Terrain models can be displayed as 3-D grids, TINs or wireframe extensions.  3-D grids can be created for whole or partial sites.  TINs can be created and edited using a variety of data.  Detailed TIN statistics such as average slope, total surface area, etc., can be retrieved.


Models can be viewed according to elevation or slope criteria.  The software includes 3-D viewing tools such as line-of-sight and fly-by.  The LinSight command in DTM Release 12.0 asks for an eye height and an object height, then takes the current surface and calculates the critical point information, which is the distance to an obstruction and the clearance of the obstruction.  

System requirements:  The PC version of DTM runs under AutoCAD Release 12 for DOS or Release 13 for Windows.  It also requires Softdesk's  COGO software.

Price:  $1,000. 

Source of information:
CADENCE, June 1996.






POB, October/November 1995.






Vendor literature (updated May 1994).

PRODUCT NAME:  DTM-Contour

SOURCE:  SurvCADD

ADDRESS:
1850 Kimball Road, S.E.



Canton, OH 44707



800-362-0646

PLATFORM:  PC

DESCRIPTION:  Digital Terrain Modeling and Contours (DTM-Contours) is a stand-alone module within the SurvCADD family of products designed for surveyors and engineers.  It is written with ADS and runs within AutoCAD.  DTM-Contours is used to generate contours and 3-D surface mesh models.  


Contours can be created from regular or irregular triangular meshes.  Functions are available for editing, smoothing, labeling, highlighting and more.  The software can perform elevation and slope zone analysis, as well as average elevation and surface area calculations.  Several volume operations are supported.  Users can perform shading on surface models and generate 3-D perspective views. 


The Strata Calc module enhances DTM-Contour by providing for the modeling of geologic strata and computing of volume, weight and ratio reports.  As the program calculates volumes, it can output 3-D grid files or coordinate files that represent strata thickness or depth of cut-and-fill for intersecting surfaces.  These files can be output as contours ar 3-D rectangular surface meshes.

System requirements:  Any AutoCAD platform (requires AutoCAD).

Price:  $1,000 ($1,500 with StrataCalc).

Source of information:
Vendor literature (obtained March 1994).

PRODUCT NAME:  dVISE

SOURCE:  Division

ADDRESS:
1400 Fashion Island Boulevard



Suite 510



San Mateo, CA 94404

PLATFORM:  Silicon Graphics and Hewlett-Packard workstations, and Intel-based PCs.

DESCRIPTION:  dVISE is an interactive tool for designing and implementing virtual reality (VR) applications.  It lets non-programmers develop virtual worlds, animate them with intelligent and realistic properties, and experience them in window-based or immersive modes.  A 3-D interface lets users modify virtual objects while immersed in the virtual world.


dVISE is built on the dVS run-time environment.  Its distributed architecture takes advantage of multiprocessing capabilities.  dVS also takes advantage of available graphics capabilities and VR peripherals such as head-mounted displays, 3-D tracking systems and audio configurations.  dVS itself runs under SGI's Performer.  The dVS programmer's toolkit allows additional application development with its C library API.


dVISE accepts data from AutoCAD, 3D Studio, MicroStation, Wavefront, ComputerVision CADDS 4/5x, Dassault CATIA, IGES, ProEngineer, STEP, EUCLID, Ford PDGS, STL, EDS, MultiGen Creator, Inventor, etc.


dVISE has an icon-based interface; a set of 3-D tools that let a user don a head-mounted display and modify a virtual environment while immersed; 3-D zone management to reduce database complexity; pre-programmed event types (touch, collide, create, etc.) that can trigger over 70 built-in functions (visual changes, animation, special effects, etc.); and keyframe animation so users can make animated sequences to run in conjunction with selected events.


The dVISE product line includes dV/Player (the basic kernel, designed to let users navigate through and interact with large, 3-D environments) and dV/Review (a product review tool).  dV/Reality is the flagship product.


The Army Research Laboratory has used dVISE to develop a multi-user ground simulation system for interactively testing and manipulating new weapons and equipment.  The virtual environment includes urban and rural scenes, with enemy tanks and paratroopers.  A high-resolution head-mounted display enables users to become immersed in the landscape.  A variable-resistance stair-stepper simulates varying terrain.  The user is armed with virtual semi-automatic and anti-tank weapons controlled by a 3-D mouse.  Users respond to enemy attacks as they move through the virtual environment, which includes 3-D sound.  The system is meant to enable infantry teams to fight simulated battles using weapons and technologies that have yet to be built.


The Army Armament Research Development and Engineering Center has used dVISE to create virtual prototypes of weapons (e.g., artillery, tanks and howitzers) based on 3-D solid models imported from ProEngineer CAD/CAM software.  These models are integrated into virtual environments created with dVISE, using satellite and reconnaissance data.


GDE Systems has used dVISE for an M198 howitzer project.

System requirements:  dVS run-time software.

Price:  dV/Reality costs $13,600.  dV/Player costs $1,500.  dV/Review costs $5,000.

Source of information:
Desktop Engineering, June 1998.






Silicon Graphics World, January 1997.






Vendor literature (updated June 1996).

PRODUCT NAME:  Dynamic Terrain Core

SOURCE: Diamond Visionics

ADDRESS:
400 Plaza Drive, Suite A



Vestal, NY 13850



 GOTOBUTTON BM_“_ dvc@dvc400.com 



 GOTOBUTTON BM_”_ http://www.dvc400.com 

PLATFORM: PC

DESCRIPTION:  Dynamic Terrain Core (DTC) is a platform-independent software image generator.  It supports interfaces to scene graphs, computer generated forces (CGF), and networked simulations using Distributed Interactive Simulation (DIS) or High Level Architecture (HLA).  


DTC computes changes to simulated terrain surfaces based on physics models running in real time.  For HLA applications, DTC is distributed across federates and relies on the Run Time Infrastructure (RTI) for connectivity.

DTC has been integrated with MultiGen-Paradigm’s Vega Prime real-time 3-D application development environment.  Dynamic Terrain for Vega Prime is a physics‑based soil/terrain modifier module that will compute changes to simulated terrain surfaces.  It requires no preprocessing of the database and can represent such features as craters caused by explosions, ruts dug by heavy tracked or wheeled vehicles on soft soil, and ditches and berms created by earthmoving equipment.  The software is also HLA-compliant.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (updated July 2002).

PRODUCT NAME:  Dynamic Terrain Simulator (DT Sim)

SOURCE: U.S. Army Topographic Engineering Center (TEC)

ADDRESS:
Topography, Imagery and Geospatial Research Division



Data Representation Branch (DRB)



CEERD-TO-A



7701 Telegraph Road



Alexandria, VA 22315



703-428-3709



 GOTOBUTTON BM_•_ ngardner@tec.army.mil 



 GOTOBUTTON BM_–_ http://www.tec.army.mil   

PLATFORM: SGI and PC

DESCRIPTION: DT Sim was developed for the Synthetic Theater of War (STOW) Synthetic Environments (SE) program.  The work was conducted at TEC under the direction of the SE Program Office.  The principal contractor was Lockheed Martin Information Systems. 


DT Sim has a graphical user interface that was developed initially as a programmer’s tool for instantiating buildings, structures, obstacles and other objects onto terrain at runtime.  It evolved to support the exercise controller by allowing changes to the terrain to be incorporated during simulation execution.  Objects placed on the terrain are visible on both 2-D Joint Semi-Automated Forces (JointSAF) plan view displays and 3-D OpenScene ModStealth displays. 


DT Sim calculates and requests changes to the terrain surface and multi-state objects (MSOs), repolygonalizes the terrain skin, and calculates damage to MSOs.  The software is responsible for modeling global changes and secondary effects of simulation events.  These can include existing distributed simulation events and new events.  DT Sim can model global weather effects on terrain, determine collateral damage to structures, simulate repair of damage caused by DT events such as runway craters, etc.  The software assesses damage from detonations and changes the states of objects based on munitions damage tables.  Crater parameters are determined based on munitions type and fuzing.

System requirements: A typical platform is an SGI Indigo 2 running IRIX 5.3+ with 96 MB of RAM, 200 MB of swap space and sufficient disk space to hold the Compact Terrain Database (CTDB) and the dynamic terrain database being used for the exercise.  All code and databases should reside locally.  Additional memory and swap space will improve performance.

Price: DT Sim is Government off-the-shelf (GOTS) software and is available to all U.S. Government agencies.

Source of information:
Program literature (dated April 1998).

PRODUCT NAME:  E-Town Building Library

SOURCE: Computer Graphics Systems Development

ADDRESS:
2483 Old Middlefield Way #140



Mountain View, CA 94043-2330



650-903-4920



 GOTOBUTTON BM_—_ sales@cgsd.com 



 GOTOBUTTON BM_˜_ Http://www.cgsd.com 

PLATFORM: Any

DESCRIPTION: CGSD’s E-Town is a library of 3-D models for use in interactive applications, especially real-time simulation.  The E-Town CD-ROM comprises more than 100 3-D models, typically with four levels of detail (LODs) for each.  These LODs typically range from 12 polygons to 400 polygons, although some buildings have versions with over 1000 polygons.  


E-Town includes residences (in traditional American styles), landscaping matched to each residence, multi-story commercial and industrial buildings, power transmission towers of various heights, and water towers of various heights and styles.  The models are supplied in OpenFlight format, with linked LODs.  The highest LOD model is also provided in 3D Studio MAX format.


Each model comes with correctly scaled, photo-derived texture patterns that tile seamlessly.  Residence models include details that are appropriate for the architectural style.  Some residences have detached garages and fenced lots.  Multi-story buildings include street entrances and rooftop equipment.


E-Town’s models can be read and modified with OpenFlight-compatible software (e.g., MultiGen Creator).  The highest-resolution models can be edited with 3D Studio MAX or other software that can read the 3DS format.  The texture patterns can be modified via Adobe Photoshop or other image manipulation software.


E-Town also comes with 3-D model viewing software called Audition (supplied by CG2).  With Audition, users can preview and interactively fly around each model. 

System requirements: This depends on the viewing software.

Price: $1,795.

Source of information:
Vendor literature (updated May 2003).

PRODUCT NAME:  Earth 

SOURCE: Pixoneer

ADDRESS:
7777 Leesburg Pike, Suite 7LS



Falls Church, VA 22043



703-852-2162



 GOTOBUTTON BM_™_ info@pixoneer.com 



 GOTOBUTTON BM_š_ Http://www.pixoneer.com  

PLATFORM: Windows 98/NT/2000/ME

DESCRIPTION: Earth software includes tools for image processing, image enhancement, geometric correction, interactive 3-D analysis, DEM generation, orthorectification, image classification, semi-automatic feature extraction, SAR data processing, etc.


Earth 2.2 can import Landsat, ASTER, MODIS, SEAWIFS, ECW, DIMAP, ENVI, ERDAS LAN and IMG, EROS, ERS, PIX, RADARSAT, AVHRR, IKONOS, IRS, SPOT 5 and other image files.  The product can also handle USGS DEM and SDTS terrain data files, NGA DTED, and LIDAR XYZ data.  There is a generic HDF option.  Earth 2.2 can export LAN, PIX, ERS, ENVI, TIFF, GeoTIFF, BIL, BSQ and ASCII file formats.    


Interactive map composition tools allow users to create layouts, apply grids, insert cartographic elements such as legends and north arrows, etc.


DEM-related capabilities include stereo DEM generation; interferogram generation; DEM editing, interpolating and filtering; etc.


Users can specify vertical exaggeration, perform line-of-sight analyses, create 3-D perspective scenes interactively, simulate flight, overlay vector maps and 3-D objects onto terrain, etc.  Scenes can be saved as BMP or AVI files.


Earth 2.0 has been reviewed in the October 2002 issue of Photogrammetric Engineering & Remote Sensing.


Note: Pixoneer is a wholly owned subsidiary of InterSys Corporation of Taejon, South Korea.

System requirements: At least a Pentium II with 64-128 MB of RAM, 10-20 GB of disk space, an 8-MB graphics card and screen resolution of at least 800 x 600.

Price: The Government/Military price is $2,500.  A commercial license for Earth 2.1 costs $3,500.

Source of information:
Geospatial Solutions, October 2003.






GeoWorld, March 2003.






Vendor literature (obtained April 2002).

PRODUCT NAME:  Eartha Global Explorer

SOURCE: DeLorme

ADDRESS:
2 Delorme Drive



P.O. Box 298



Yarmouth, ME 04096



800-569-8334



 GOTOBUTTON BM_›_ info@delorme.com 



 GOTOBUTTON BM_œ_ http://www.delorme.com 

PLATFORM: Windows 95/98.

DESCRIPTION: The CD-ROM version of Eartha Global Explorer is part global atlas and part global travel planning resource.  The product includes shaded relief maps made from enhanced satellite imagery.  There are more than 67,000 place names and more than 20,000 descriptions of country facts and figures, national monuments, historic sites, etc.  


Users can zoom in to anywhere on Earth, and plan trips via rail, airplane or land/sea routes.  The program automatically calculates routes.  An intelligent agent (Floyd, a talking bird) guides users along their selected routes, pointing out places of interest along the way.  Users can issue simple commands to Floyd via a microphone.  


The DVD version of Eartha Global Explorer includes everything on the CD-ROM version, plus unlimited 3-D fly-throughs anywhere in the world.  Users can save their trips and replay them as AVI video files.

System requirements: CD-ROM version: Windows 95/98/NT 4.0 or later.  DVD version: Windows 95/98 and a DVD-ROM drive.

Price: $24.95 for the CD-ROM version; $29.95 for the DVD version.

Source of information:
Vendor literature (updated November 2000).

PRODUCT NAME:  EarthMaker

SOURCE: Mountain Top Computing

ADDRESS:
1375 Walnut Street



Boulder, CO 80302



303-442-8553

PLATFORM: UNIX and Windows NT.  (ONI uses SUN and NT platforms.)

DESCRIPTION: EarthMaker was developed for the Office of Naval Intelligence (ONI).  The system uses raster geospatial data to build a multi-resolution 3-D database that can be delivered over the Web.


EarthMaker imports standard geospatial data from CD-ROMs, builds a VRML model and creates metadata records in an Oracle database.  Users can select desired areas of interest from standard NGA CD-ROMs and import DTED, ADRG, CADRG and DBDBV (bathymetry data).  Textures are stored as JPEG images.  When importing DTED, users can specify a sampling rate and exaggeration factor.  When importing ADRG and CADRG, users can specify the level of JPEG compression.  Users can also optimize scenes via an error tolerance level.


EarthMaker takes requests from network clients via a CGI script, and returns a URL pointing to the appropriate VRML terrain model.  Requests are generated by Java applets on client machines and include the geographic bounding box of the area; the image texture, elevation data and bathymetry data (if any) to be used; and the number of levels of detail (LODs).  The server then builds a file that references all of the needed files, at all of the desired LODs.  The server can also return the elevation value at any given latitude and longitude. 


After a user has queried the database and made selections, the request is processed and a URL is returned, enabling the user to visualize the multi-resolution, 3-D terrain model via a standard Web browser with a VRML plug-in.  Terrain models are generated in tiles with multiple LODs, and bounding box information is provided in records that are inserted into an Oracle database.  Users can specify the area to be built, the data to be used and the number of LODs. The VRML terrain built from the user-specified source data will include multiple LODs that are hierarchically structured, so that only the terrain near the camera will be rendered at full resolution.  The hierarchical structure supports higher-resolution inserts.


EarthMaker’s component-based architecture is designed to facilitate modification (e.g., of the data importer or tesselator).

System requirements: EarthMaker is meant to be platform-independent, and system requirements vary according to users’ data needs.

Price: The code can be licensed through ONI as a GOTS product.  Mountain Top can modify or enhance it on a contractual basis.

Source of information:
Vendor literature (obtained February 1999).

PRODUCT NAME:  EarthView

SOURCE: PCI Geomatics

ADDRESS:
 GOTOBUTTON BM_�_ http://www.pcigeomatics.com/products/atlantis.html 

PLATFORM:  Windows 95/NT, Solaris 2.x and IRIX

DESCRIPTION:  EarthView is a suite of image processing tools developed by Atlantis Scientific for remote sensing applications.  The software currently comprises three products:


EarthView Advanced Precision Processor (APP) converts raw spaceborne synthetic aperture radar (SAR) data into image products.


EarthView InSAR generates DEMs and deformation maps from processed spaceborne SAR imagery.


OpenEV is an open-source data visualization and analysis tool that leverages OpenGL hardware accelerated graphics technology.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (updated August 2004).

PRODUCT NAME:  EarthViewer 3D

SOURCE: Keyhole

ADDRESS:
1100A L’Avenida



Mountain View, CA 94043



650-625-9400



 GOTOBUTTON BM_ž_ daniel@keyholecorp.com 



 GOTOBUTTON BM_Ÿ_ Http://www.earthviewer.com 


PLATFORM:  Windows 95/98/2000/NT/CE

DESCRIPTION:  EarthViewer 3D uses 3-D viewing as a vehicle to provide answers to geospatial queries.  Users can enter addresses or query the software’s yellow pages for categories of interest.  In return, they receive 3-D views of the location.  


A user navigates to a particular location via a mouse, or chooses a predefined location from an interface that resembles a Windows file manager with the world on top and various locations below.  For example, one can click on North America, then the United States, then California and then one of several cities.  Using compression techniques, EarthViewer streams 3-D views based on 15-meter-resolution satellite image data, with one-meter data available for about 50 major metropolitan areas in the U.S.  The picture sharpens as the viewer reaches the location of interest.  One-kilometer data are available for the entire world, with better data available for selected locations.  Once a location has been reached, users can control movement via slider bars and arrows. 


EarthViewer 3D uses elevation data to create its 3-D views.  Features such as buildings are not extruded.  Users can add their own data sets via EarthServer DataStream.  If specifically configured, EarthViewer can display whatever data are provided.


Keyhole also sells the EarthServer Enterprise Solution, a UNIX-based product that allows users to host their own EarthViewer server and provide their own data.


EarthViewer HTML allows organizations to embed access to Keyhole’s image library within their own web sites, enabling data viewing with standard web browsers.  


EarthViewer Pro 1.7 features a Presentation Mode for hiding nonessential user interface elements, flexible sizing control for the viewing window and aspect ratio, tools for adjusting flight speed and pausing motion, and support for AVI and JPEG.  There is an optional movie-making capability for saving and distributing presentations.


Keyhole’s 7-TB commercial imagery database covers more than 80 major metropolitan areas and thousands of individual cities.  The company’s data partners include Denver-based DigitalGlobe.  Keyhole and DigitalGlobe have agreed that the latter’s QuickBird imagery will be integrated into Keyhole’s Internet-hosted application service provider database as well as Keyhole enterprise solutions, producing contiguous global mosaics overlaid onto 3-D terrain.  Feature data such as roads and points of interest will be included.  Cities already available through the agreement include Rome, Paris and London.


EarthViewer has been used by television networks (ABC, CBS and CNN) to display satellite image-based 3-D fly-throughs of various parts of Iraq during news broadcasts.    


In-Q-Tel, a private nonprofit venture funded by the CIA, has announced a strategic investment in Keyhole, on behalf of the National Geospatial-Intelligence Agency (NGA).

System requirements: A 300-MHz Pentium II with 128 MB of RAM (256 recommended), and a 3-D graphics accelerator (AGP interface preferred).

Price: EarthViewer 3D Pro costs $599 for the viewer and access to data for one year.  The cost for a three-year purchase is $1,499.  A Gift Pack of EarthViewer NVIDIA costs $89.95.

Source of information:
Geospatial Solutions, March 2004.






Geospatial Solutions, November 2003.






Geoplace.com (August 2003).






Vendor literature (updated April 2003).






GeoWorld, July 2002.

PRODUCT NAME:  EarthVision

SOURCE:  Dynamic Graphics

ADDRESS:
1015 Atlantic Avenue



Alameda, CA 94501-1154



510-522-0700



 GOTOBUTTON BM__ info@dgi.com 

PLATFORM:  SGI, Sun, DEC

DESCRIPTION:  EarthVision provides geospatial modeling, analysis and visualization.  It has capabilities for analyzing the geometries and relationships of features in the earth's surface, subsurface, atmosphere and oceans; and for modeling the distribution of properties therein.


Users can develop representational models (i.e., surfaces, volumes, and geologic structures) from data points.  These models can be integrated with other types of data, such as site plans, aerial photographs, etc.  Data and models can be viewed and manipulated interactively.  


EarthVision can import USGS DEM, DTED, SURFER ASCII grids, AutoCAD DXF and ARC/INFO.  Users can create shaded, 3-D graphics and can generate traditional mapping products such as base and contour maps, cross-sections, and fence and block diagrams.  Image draping and 3-D viewing are part of the basic system.  


EarthVision's Geologic Structure Builder provides fault hierarchy generation and structure maps based on integrated 3-D models.  Gridding capabilities include 2-D kriging based on Stanford's GSLIB.  Kriging produces a surface estimate based on a distance/variance relationship.  In addition to a 2-D surface grid, kriging can output a 2-D variance grid for that surface.  Variance grids provide a measure of the relative quality of the estimates in a surface grid.


EarthVision has been used by the Naval Air Engineering Station at Lakehurst, New Jersey for its Environmental Engineering Information System.  Other users have included the Environmental Protection Agency and the Department of Energy.  


The November 1997 issue of Geo Info Systems describes how EarthVision software was used in conjunction with SURFER software for geospatial modeling, data integration and visualization. 

System requirements:  The 3-D Viewer module for SUN requires Du Pont Pixel's PX/IRIS GL.

Price:  EarthVision 2.0 ranges from $12,500 to $72,000.

Source of information:
Geo Info Systems, November 1997.






Vendor literature (updated September 1995).

PRODUCT NAME:  EarthWatch

SOURCE:  EarthWatch Communications

ADDRESS:
407 East Lake Street



Wayzata, MN 55391



612-476-6045



 GOTOBUTTON BM__ http://www.earthwatch.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  EarthWatch is a visual tool for many types of geographic visualization.  It enables 3-D fly-throughs with accurate terrain features and real-time weather.  Maps can be customized by adding features such as lakes, rivers, mountains, highways, railroads and airport runways.  The user can control his viewpoint, adjusting altitude, visibility, field of view, screen resolution and time of day.  Topography is automatically shaded according to the correct sun angle.  A 2-D top-down view and a 3-D perspective view are displayed simultaneously.  Both windows can be output to NTSC, looped using RAM, or transferred to videotape for animation sequences. The "LOCATE" function will display any city in the world.  Snapshots can be created and then imported into other art/paint programs.


More than 30 base maps are provided, including customized graphics.  Banded temperatures, weather plots and animations of fronts and weather systems casting shadows on 3-D terrain can be displayed.  High resolution visible, infrared and combined data can be manipulated in 2-D and 3-D.  SPOT satellite imagery is used, and E-topo5 (5 minute) elevation data along with USGS (30 second) data are used, but any data can be custom ordered and incorporated into EarthWatch with DXF Transfer. Additional imagery can be obtained from Landsat, AVHRR and even commercial Russian satellites.  


EarthWatch Communications has introduced EarthWatch Reality3D, a real-time 3-D weather graphics system designed to run exclusively on SGI High Impact workstations.  Real-time cloud and radar data are displayed on a texture-mapped virtual globe.  Newscasters are able to maneuver seamlessly from global view to street level, rendering up-to-the-second 3-D weather simulations live, on the air.

System requirements:  Any Silicon Graphics platform.

Price:  * * *

Source of information:
IRIS Universe, Summer 1996.






Vendor literature.

PRODUCT NAME:  EASI/PACE

SOURCE:  PCI Remote Sensing

ADDRESS:
1925 N. Lynn St. #803



Arlington, VA 22209 



703-243-3700



 GOTOBUTTON BM__ sales@pci.on.ca 

PLATFORM:  DG Aviion, HP 700, DEC Alpha, IBM RS/6000, SUN SPARC, SGI, VAXstation VMS; Windows 3.1/95/NT, OS/2 and SCO UNIX PCs; Macintosh

DESCRIPTION:  EASI/PACE is software for remote sensing and image processing.  Pre-processing features include noise filtering; warping; scene mosaicking; SAR orthorectification; multi-resolution sensor fusion; and co-registration of image, elevation and feature data.  Photo-textured perspective scenes can be generated.  Functions are provided for terrain slope, aspect, sun shading and radar angle of incidence.  Stereo pairs can be generated.  Numerous feature extraction, imagery exploitation, database and data export capabilities are available.


EASI/PACE supports 24 USGS map projections.  It also provides satellite image orthorectification with or without an elevation model, ground control point collection from map sheets in any map projection, and transformation of imagery to and from any map projection.


EASI/PACE supports 3-D perspective image creation from a DEM, including an option to overlay vector data; wireframe 3-D perspective generation from a DEM; extraction of DEMs from SPOT stereo-pairs; generation of true elevation contours from DEMs; determination of viewable areas from specified points on a DEM; import and export of DEM, DLG, JPEG and SCITEX formats and more.


EASI/PACE can import 36 raster and 11 vector formats.  It includes a Hyperspectral Data Analysis Package with programs based on software developed at the USGS Spectroscopy Lab.  Images of up to 1024 bands can be processed.  The Satellite Ortho and DEM Package can orthorectify ERS-1 and JERS-1 radar imagery, as well as IRS-1 imagery.  EASI/PACE’s ImageWorks component includes support for Landsat 7 level 1G data in HDF, GeoTIFF and FAST formats. 


Source code and a toolkit for writing new applications are available.  Links to ARC/INFO, SPANS, Intergraph, PAMAP, AutoCAD and other programs are provided. 


JPL has used EASI/PACE to make map products from interferometric SAR data.  TEC’s DRB has used PCI’s RadarSoft (compatible with EASI/PACE) to process radar data.

System requirements:  For Windows 3.1: 486+, 16 MB RAM, 540 MB hard disk, DOS 5.0/6.x and CD-ROM.  For Windows 95/NT:  486+, 16 MB RAM, 540  MB hard disk, Windows 95 or NT 3.5 and CD-ROM.  For Macintosh: Motorola 68040 or PowerPC, 24 MB RAM, 500 MB disk space and System 7.1 or later.  For UNIX: 32 MB RAM.

Price:  For UNIX:  $8,000.  For Windows:  $4,200.

Source of information:
Professional Surveyor, February 2000.






Vendor literature (updated October 1996).

PRODUCT NAME:  EasyScene

SOURCE:  Centric Software

ADDRESS:
50 Las Colinas Lane



San Jose, CA 95119-1212



408-574-7802



 GOTOBUTTON BM_ _ http://www.centricsoftware.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  EasyScene is an interactive visual simulation system based on SGI's Performer.  It is designed for both technical and non-technical users.  Non-technical users can create simulations through EasyScene's graphical user interface (GUI).  Technical users can develop their own visual systems using EasyScene's applications programmer interface (API) as a starting point for OpenGL, C, C++ or Performer code.  EasyScene has a plug-in architecture so that users can develop their own features.  Plug-ins can include pop-up windows, and can be launched directly from the EasyScene interface.


EasyScene loads terrain databases built with EasyT, and articulated model and character databases built with Designer's Workbench.  EasyScene can also load OpenFlight, SIF, SEDRIS, VRML, DXF, S-1000, 3D Studio, Inventor, Alias/Wavefront and other Performer-supported formats.  


EasyScene performs typical image generator functions such as level-of-detail (LOD) switching, frame rate locking, weather, special effects, scene management, terrain following and collision detection.  Capabilities include support for multiple channels, CPUs and pipelines; 3-D audio; stereo rendering; and recording/playback of flight data.


The EasyScene Expert Option supports Dynamic Video Reduction.  This allows simulations to run at fixed, user-defined frame rates.  The Expert Option also supports Clip Mapping Textures, which allow users to fly through very large databases.  EasyTerrain data can be loaded into EasyScene as an Active Surface Definition (ASD) mesh and rendered so as to allow smooth, morphed transitions from one level of detail to the next in real time.


Peril Technologies has developed an EasyScene plug-in called VISUAL SEQUENCER.  Via a track-based interface, VISUAL SEQUENCER lets users import, manipulate, visualize and record event sequences.  The product supports VCR-like data access, after-action review, data editing and compositing and customization.


EasyScene was used for the Advanced Tactical Visualization System, which incorporates a high-resolution stereoscopic display with real-time 3-D graphics to produce a tabletop simulation of a military engagement that can be viewed by groups in a room or remotely over a network.  EasyScene is also being used for Paint the Night, a night scene simulator being developed by the U.S. Army Communications and Electronics Command (CECOM) Night Vision and Electronic Sensors Directorate (NVESD).

System requirements:  A Silicon Graphics workstation with Performer software.

Price:  (These prices were quoted in January 1998.)  EasyScene (node-locked) costs $15K, with $2,250 for annual maintenance.  A floating license costs $20K, with $3,000 for annual maintenance.  A multiprocessor license costs $25K, with $3,750 for annual maintenance.  A run-time license costs $2,500.

Source of information:
Vendor literature (updated December 1997)






EOM, April 1997.

PRODUCT NAME:  EasySite

SOURCE: Cad Easy 

ADDRESS:
5187 SE Drake Road



Hillsboro, OR 97123-8115



800-627-3279



 GOTOBUTTON BM_¡_ sales@cadeasy.com 



 GOTOBUTTON BM_¢_ http://www.cadeasy.com 

PLATFORM: PC

DESCRIPTION: EasySite is an AutoCAD plug-in for 3-D visualization and site modeling.  It automatically converts elements like lines and arcs into 3-D entities such as roads and landscape features.  EasySite can also provide approximate cut-and-fill balances as it automatically models roads, cul-de-sacs, pads, landscapes, etc.


First, the user lays out the project site using input from scanned topographic maps, USGS DEM files, survey data (XYZ coordinates), etc.  EasySite uses this information to generate a terrain model in the form of a 3-D mesh, or TIN.


Next, the user adds features (roads, buildings, etc.).  Users can import models in DWG or DXF format and drag them to desired locations and orientations.  EasySite sets the models at the proper elevations, and automatically generates new grades to cut the floor plane into the uphill slope and to fill in the downhill slope.  The default cut and fill can be edited.  EasySite maintains the integrity of the surface model so there are no breaks in the TIN. 


Similar intelligence applies to roads, sidewalks, etc.  EasySite limits the maximum gradient in the pavement while generating balanced cut-and-fill as the right of way crosses landforms.  Users can also apply smoothing algorithms to surfaces if desired.


A road is drawn according to its centerline, then a profile is applied, either from a supplied library or defined by the user.  Some manual trimming is required when roads intersect.  EasySite ships with stock libraries of textures, plants, etc.  


After a landscape has been defined, users can view the results in Easy Dview mode (a customized version of AutoCAD’s Dynamic View command) or via QuickShade (which is included with EasySite).  Users can also export models for further rendering in 3D Studio MAX or AccuRender.


EasySite is reviewed in the June 2001 issue of CADALYST.

System requirements: Any AutoCAD-capable Windows PC running AutoCAD 14 or higher.

Price: EasySite 2.0 costs $495.

Source of information:
CADALYST, June 2001.






Computer Graphics World, February 2001.






CADALYST, November 2000.






Vendor literature (updated October 2000).






Professional Surveyor, October 1999.

PRODUCT NAME:  EasySurf

SOURCE: Cad Easy 

ADDRESS:
5187 SE Drake Road



Hillsboro, OR 97123-8115



503-681-2553



 GOTOBUTTON BM_£_ jim.white@cadeasy.com 



 GOTOBUTTON BM_¤_ http://www.cadeasy.com 

PLATFORM: Windows 3.11/95/NT

DESCRIPTION: EasySurf is a digital terrain modeling and site planning program.  It supports terrain modeling, analysis and design.  The software can model surfaces as TINs, meshes and contours; determine profiles and cross-sections; calculate elevation, slope and visibility; design roads, pads, canals; calculate volumes; etc.


EasySurf can import survey data and USGS DEM files.  Its routines are written in AutoLisp, the standard programming language for AutoCAD.


EasySurf is being used by Olympic planners to design and cut roads into the digital topography surrounding the Olympic Village in Sydney, Australia.

System requirements: A 486 or better PC with 8 MB of RAM (32 MB recommended), 2-4 MB of disk space and VGA graphics.

Price: Version 4.0 costs $595.

Source of information:
Vendor literature (obtained February 1999).






CADalyst, October 1997.

PRODUCT NAME:  EasyT

SOURCE:  Centric Software

ADDRESS:
50 Las Colinas Lane



San Jose, CA 95119-1212



408-574-7802



 GOTOBUTTON BM_¥_ http://www.centricsoftware.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  EasyT is an interactive terrain and feature generation system that lets users create textured, 3-D polygonal databases suitable for real-time applications.  It is available as a stand-alone product or as part of an integrated simulation development system along with the Designer's Workbench modeler and EasyScene real-time visual system.  


EasyT converts elevation data from sources such as NGA DTED and USGS DEM into 3-D colored and textured polygonal models.  Elevations can be edited interactively using a variety of tools, including a fractal method for synthesizing terrain.  Coastal rendering features include sea level coloring and coastline preservation.  The Level of Detail (LOD) tool automatically divides the model into sectors and then organizes the resulting database into a tree for faster culling.


EasyT can read EasyT native format (TER), NGA DTED, USGS DEM, raw ASCII and binary files.  EasyT can output TER, DWB, OpenFlight, SIF, DTED, SGI RGB, raw ASCII and binary files.


The Features Option automatically adds cultural features to terrain models.  With this option, users can interactively convert NGA DFAD and raw data into 3-D models and maps.  (DFAD is directly loaded into EasyT, with a feature instance automatically created for each feature in the file.  Each feature class definition in EasyT’s .rff file can contain a DFAD_FID token in its IDENTIFIERS structure.  This defines a mapping of which feature class is to be used for each feature instance.)  Terrain and cultural features are integrated into a polygonal representation using a Constrained Delaunay algorithm.  A Feature Populate function lets users add and replicate forests, houses, power lines and other often-repeated environmental elements.


The OpenRoads Option lets users interactively create roads, railroads, rivers and other linear objects.  These can be cut into or embedded in the terrain geometry.


Autometric and Centric have reached an agreement to integrate and market several of their products.  Raw image data will be imported and formatted by DataMaster.  SoftPlotter will be used for photogrammetric processes such as registration and orthorectification.  SoftPlotter will also be used to generate digital elevation models for export to EasyT, and to extract 3-D vectors for export to Designer's Workbench.


EasyT was used to make terrain databases for the Army’s WARSIM 2000.  It was also used to make a terrain database for the ATVS (Advanced Tactical Visualization System), which incorporated a high-resolution stereoscopic display with real-time 3-D graphics to produce a tabletop simulation that could be viewed by groups in one room or remotely over a network.  EasyT has also been used to make geospecific terrain databases for the Norwegian Army’s Combined Combat and Gunnery Training Simulation.

System requirements:  An SGI computer with Performer software.

Price:  (These prices were quoted in January 1998.)  EasyT with texture capabilities costs $15K.  The Features Option costs an additional $15K.  A bundle including EasyT with the Texture Option, Feature Option and Open Roads Option costs $40K (node-locked).

Source of information:







Real Time Graphics, September 1998.






MS&T, May 1998.






Real Time Graphics, February 1998.






Vendor literature (updated December 1997).

PRODUCT NAME:  EcoDSS

SOURCE: * * *

ADDRESS:
* * *

PLATFORM: * * *

DESCRIPTION: EcoDSS is an ecologically oriented decision support system created for Fort A.P. Hill.  The application is based on ESRI ArcGIS 8.x, with additional modules that integrate spatial and attribute information with forest growth and yield models, a silvicultural prescription system, wildlife habitat indices, landscape structure fragmentation analysis and specific military applications.  EcoDSS supports 3-D visualization techniques that facilitate the identification and amelioration of resource conflicts.


EcoDSS’s 3-D visualization module was developed by Space Imaging and 3D Nature, using 3D Nature’s Visual Nature Studio (VNS)software.  EcoDSS users can access VNS through a single interface to produce 3-D visualizations including terrain, foliage, lighting, atmospherics and sky, for any time period represented in the database.  The temporal aspect lets users visualize future results of current landscape management decisions.  A user starts the application from within EcoDSS by selecting a specific time period for a given modeling scenario, using results derived from the forest vegetation simulator’s (FVS) growth and yield model.


Users can specify a single camera position for rendering a still image for a selected time period, or up to three key frame positions for rendering a fly-through animation.  Users can specify image type, name, path and size; choose vertical terrain exaggeration; adjust settings for lighting, atmosphere and sky; and render still images or animation sequences.


A custom interface helps users set camera location and viewing parameters.  For the A.P. Hill application, one-meter infrared IKONOS imagery is used as a background to help users define camera and target locations.  The initial camera position is automatically based on the map display within ArcMap at the time the 3-D application is initiated.


3-D symbols that match the major tree types at A.P. Hill were developed, using digital photographs.  During rendering, species density is evaluated for each polygon, using the stems-per-acre attribute value contained within the output period Shapefile.  If the density exceeds zero stems per acre, the height attribute value is used to scale the tree symbols.  An age class that most closely represents the height value is chosen, based on height values derived by the growth and yield model for the given time period.  Images of foliage are then selected randomly from available images for the given species and age class.  Most species are represented by multiple symbols.


Thus, with Fort A.P. Hill’s forest application, users can take data stored within an ArcGIS EcoDSS GeoDatabase, choose a time of day, atmospheric condition, image output format, camera location, etc., and create still or animated 3-D visualizations.  A variety of conditions can be simulated, and results can be saved for future use.  With FVS output projection data, users can create 3-D visualizations of future conditions.  EcoDSS’s modeling capabilities enable resource professionals to evaluate different prescription scenarios, thus assisting them in striving to meet environmental management goals while maintaining military training standards.

System requirements: * * *

Price: * * *

Source of information:
Imaging Notes, Winter 2003.

PRODUCT NAME:  Ecomodeler

SOURCE: Viewscape3D

ADDRESS:
218-475 Birch Avenue South



Box 220



100 Mile House, 



British Columbia V0K 2E0, Canada



250-395-4676



 GOTOBUTTON BM_¦_ dbalcaen@viewscape3d.com 



Http://www.viewscape3d.com  

PLATFORM: Windows 98/NT/2000

DESCRIPTION: Ecomodeler takes input elevation data and vector land cover data and does pre-processing to facilitate rapid 3-D visualization.  The software converts geospatial and forestry attribute information directly into a form compatible with World Construction Set 5 Special Edition (WCS 5 SE) or Visual Nature Studio Special Edition (VNS SE).  


Ecomodeler provides 79 predefined forest types and creates the proper visualization rules in WCS or VNS for each type.  The software inserts the appropriate information into WCS or VNS for each supported species to be properly visualized in the correct location.  Tree height and density are defined by database attributes associated with the polygons.  Once a project has been created with Ecomodeler, it can be tweaked within WCS or VNS.


The software includes a GeoData Editor for editing DEMS before gridding and export to WCS or VNS.  Users can import elevation data in ASCII, DXF and SHP file formats and convert them into WCS/VNS elevation grid format.  The GeoData Editor includes tools for cropping and filling data voids.  There is also a generic SHP plug-in to allow conversion of SHP files into WCS color map images to depict land cover.  Custom plug-ins are available for importing other data formats.


Ecomodeler supports 32 projections and 161 datums. 

System requirements: A 266-MHz Pentium II, 64 MB of RAM, 600 MB of hard disk space and a CD-ROM drive.  WCS 5 SE software is also required.

Price: Ecomodeler 1.0 and 2.0 both cost $3,000 (Canadian).  Ecomodeler 2.5 costs $1,900.

Source of information:
Vendor literature (updated May 2003).






GeoWorld, February 2002.

PRODUCT NAME:  Ecoviewer

SOURCE: Viewscape3D

ADDRESS:
218-475 Birch Avenue South



Box 220



100 Mile House, 



British Columbia, Canada V0K 2E0



888-395-4676



 GOTOBUTTON BM_§_ dbalcaen@viewscape3d.com 



Http://www.viewscape3d.com  

PLATFORM: Windows 95/98/NT/2000

DESCRIPTION: Ecoviewer is a product for interactive viewing and manipulating of 3-D terrain.  The software combines elevation data and land cover data to create 3-D landscape models.  It converts geographic, forestry and natural resources attribute information directly into viewable 3-D scenes with point‑of‑view and flyover capabilities in real time.  The software comes with a set of tools for interacting with ARC/INFO data and creating 3-D models.  The product also includes planning and publishing tools aimed at simplifying the communication of land use plans.


Ecoviewer supports ASCII Grids and DEMs, DXF points, SHP points and lines, and SHP contours.  The software can automatically build models from SHP and their attributes.  Users can add their own tree images, in the form of cropped bitmaps.  Once a model has been created, edited and saved, a user can publish it and distribute it freely via the Web or CD. 

System requirements: The company recommends a 1-GHz PC with a GeForce 4 card. 

Price: The viewer for Ecoviewer terrain models is freely distributable.

Source of information:
Vendor literature (updated May 2003).






GeoWorld, January 2003.

PRODUCT NAME:  Edge Product Family

SOURCE:  Autometric

ADDRESS:
7700 Boston Boulevard



Springfield, VA 22153



703-923-4000



 GOTOBUTTON BM_¨_ sbarret@autometric.com 
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PLATFORM: Windows NT/2000, SUN and Silicon Graphics

DESCRIPTION:  The concept of Autometric’s Edge Product Family (EPF) is that the company’s 2-D, 3-D and 4-D displays can interface with command and control, collection management, mission planning and educational systems to support global, regional, local and personal views of the battlefield.  With EPF, it is possible to continuously zoom from geosynchronous orbit to ground level, using multiple resolution datasets.  Thus, the user can move from outer space down to the ground and roam within the virtual environment interactively.


EPF technology is designed to be scalable, and is sold both as a development environment and as shrink-wrapped applications.  EPF is a set of C++, OpenGL and GDI software libraries that can be used to build applications for displaying geospatial data across multiple platforms.  


EPF has four types of executables.  One set focuses on ingesting, storing and displaying geospatial data from various sources - NGA, USGS, ESRI, ERDAS, IKONOS, Landsat, Oilstock, etc.  Another set focuses on analysis of objects (e.g., intervisibility) and modeling (e.g., sensor modeling).  A third set focuses on environmental analysis, especially the import, manipulation and display of weather data (clouds and gridded field data).  The fourth set of executables lets EPF applications and toolkits connect to external sources of data.  These can include dynamic data feeds (e.g., near-real-time tracking data) and static data stores (e.g., from relational database management systems).  These interfaces are achieved via EPF’s open application programmer’s interface.  


EPF applications have been certified and segmented as DII COE Level 5, and are database independent.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature (updated November 2001).

PRODUCT NAME:  Edge Viewer

SOURCE:  Autometric

ADDRESS:
7700 Boston Boulevard



Springfield, VA 22153



703-923-4000



 GOTOBUTTON BM_©_ communications@autometric.com 
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PLATFORM:  Windows NT/2000, SUN and Silicon Graphics

DESCRIPTION: The EDGE Viewer is part of Autometric’s EDGE Product Family.  It is a standalone tool for import, display and manipulation of geospatial data from government and commercial sources.  It can be used to display standard National Geospatial-Intelligence Agency (NGA) products.  Users can create visual scenes based on real terrain and image data.


The software provides 2-D and 3-D displays.  Elevation data can be displayed as shaded relief.  There is a Global Contents Window that enables users to view and manage the list of data currently being displayed, an Icon Manager, a Site Manager, a Folder Manager, a GeoCalculator, a Simulation Clock, and annotation tools.


The EDGE Viewer supports CADRG, CIB10, CIB5, CIB1, NITF, ADRG, JPEG, BMP, LAN, MAPINFO and TIFF raster formats; and DCW, VMAP0, VMAP1, VMAP2, UVMAP, DNC, LWD, TOD, VITD, FFD, DXF, VRML and SHP vector formats.  The software also supports DTED and DBDBV elevation formats; and DAFIF, AAFIF and GeoNames text formats.  


The EDGE Viewer has an API by which software developers can create interfaces to other systems and data sources.  The software is actually a subset of Autometric’s Battlescape product, and it can be upgraded to Battlescape for a fee. 


NGA uses the EDGE Viewer, and provides it to valid customers upon request.  The EGDE Viewer’s functionality has replaced NGA’s Mapping, Charting & Geodesy (MC&G) Utility Software Environment (MUSE), which NGA no longer supports.  However, the EDGE Viewer is not Defense Information Infrastructure (DII) Common Operating Environment (COE) compliant, and is not endorsed by NGA as a Joint Mapping Tool Kit (JMTK) replacement.

System requirements: A Windows NT system requires a 166-MHz processor, 128 MB of RAM, 50 MB of disk space and an appropriate  3-D graphics card.  An SGI system requires IRIX 6.2 or later, 256 MB of RAM, and 745 MB of disk space.  

Price: NGA provides the EDGE Viewer free of charge to any valid NGA customer upon request.  It can be ordered via DLA Customer Service at 804-279-6500.

Source of information:
Vendor literature (updated March 2004).
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PE&RS, June 2000.

PRODUCT NAME:  Edge Whole Earth

SOURCE:  Autometric

ADDRESS:
7700 Boston Boulevard



Springfield, VA 22153



703-923-4000



 GOTOBUTTON BM_ª_ sbarret@autometric.com 
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 GOTOBUTTON BM__ 
PLATFORM: HP, SUN and Silicon Graphics

DESCRIPTION:  The Edge Whole Earth environment is part of Autometric's Edge Product Family (EPF), which also includes Omni and Wings Mission Rehearsal.  The Edge Whole Earth offers a common 2-D and 3-D visual environment for injecting objects.  Fly-throughs are possible with free flight or predefined camera views.


Upgrades to Edge Whole Earth include ImageScape, TerrainScape and WeatherScape.  ImageScape allows the user to import and add multiple images and maps of unlimited size and resolution to visual windows.  TerrainScape allows the user to import and display multiple-resolution terrain data, and to perform terrain occulting and line-of-sight analysis.  Weatherscape allows the user to import and display cloud sequences in 2-D and 3-D, and to animate cloud layers over time to show global weather patterns.


Autometric and Centric have agreed to integrate and market several of their products.  Raw image data will be imported and formatted by Autometric's DataMaster.  Autometric's SoftPlotter will be used for photogrammetric processes such as registration and orthorectification.  SoftPlotter will also be used to generate digital elevation models for export to Centric’s EasyT, and to extract 3-D vectors for export to Centric’s Designer's Workbench.  Designer's Workbench will be used to create integrated terrain and feature models for subsequent dynamic visualization with EDGE.


EWE is being used to provide 3-D visualization for the Naval Air Warfare Center Aircraft Division’s (NAWCAD) VersaBench Virtual Model Display (VMD).

System requirements: A UNIX (IRIX, Solaris or HP UNIX) workstation with an OpenGL graphics card (Creator 3D or better).

Price:  * * *

Source of information:
Real Time Graphics, September 1998.






Vendor literature (updated May 1996).

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several of the commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically available for a given product.  EDGE Whole Earth was one of the products evaluated in FY97, and its detailed evaluation follows.

EDGE WHOLE EARTH EVALUATION SUMMARY
Product name and version:  EDGE Whole Earth (EWE) Version 3.2.1.

Vendor:
7700 Boston Boulevard



Springfield, VA 22153



703-923-4000



 GOTOBUTTON BM_«_ sbarret@autometric.com 
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POC:  Steve Corlew (703-658-6324, scorlew@autometric.com) is an EDGE instructor.

Distribution medium:  CD-ROM.

Product overview:  Autometric calls EWE the foundation for the entire EDGE Product Family (EPF).  EWE consists of 2-D and 3-D windows and provides an environment for display, simulation and analysis.  


The EPF includes EWE and the relatively new products ImageScape, TerrainScape and WeatherScape (considered "Whole Earth Upgrades"); Environmental Work Bench, Omni and Wings Mission Rehearsal (considered "applications"); and "external interfaces."  The EPF is supposed to provide an integrated system for modeling or simulating space and ground assets; previewing and rehearsing flight operations; performing environmental analysis and problem exploration; integrating multiple, high-resolution images and maps of unlimited size and resolution; using elevation data for terrain delimitation and line-of-sight analysis; and displaying animated satellite meteorological data to depict local and global weather patterns.  
Software architecture:  EWE is the foundation product for the EPF line.  It stands alone, but is enhanced by the addition of optional products that Autometric refers to as upgrades, applications and external interfaces.

EWE is executed by typing edge in a UNIX shell.  Icon buttons form a toolbar across the top of the screen.  

Supported platforms:  EWE runs on the entire Silicon Graphics (SGI) line.

System requirements:  Any SGI computer, running IRIX 5.3 or higher with 128 MB of RAM, 256 MB of swap space and 4 GB of disk space.

Description of platform used for evaluation:  An SGI O2 with 256 MB of RAM and 8 GB of disk space. 

Graphics API:  OpenGL.

Extensibility:  Commonly executed sequences of key strokes can be recorded as macros for playback at any time.  Users can expand and customize their visualization environment by buying additional products.

Ease of installation:  Installation was not observed.

Data types and input formats accepted:  EWE’s ImageScape upgrade provides import and display capabilities for raster images (e.g., ERDAS IMAGINE, ER Mapper, BIL, BSQ, SGI RGB and SUN raster)and maps (e.g., ADRG, BIL and BSQ).  EWE’s TerrainScape upgrade provides the ability to import, display and analyze terrain data (e.g., DTED, ER Mapper and binary terrain models).  The WeatherScape upgrade enables users to retrieve and display weather data (e.g., GOES, GMS and METEOSAT).  EWE comes with icons (2-D bitmap representations of objects) and users can import their own icons into the database.

Output products and formats:  Movies can be created using standard movie making utilities resident on SGI computers, and snapshots can be saved in SGI’s RGB format. 

Certain EDGE objects can be exported from one EDGE database and imported into another EDGE database.  This includes sites, models and tracks in EWE.  With the Omni application, users can import and export satellites, constellations, missiles, regions and sensors.

Coordinate systems supported:  EDGE’s ability to import data pre-processed by other software such as ERDAS IMAGINE and ER Mapper guarantees support for commonly used coordinate systems.  

Users can set preferences for their desired method of representing the time (HH:MM:SS, etc.) and date (MM/DD/YY, etc.), units for distance and altitude (miles, kilometers, meters, feet, centimeters, etc.), and coordinate system.  Coordinates that correspond to the user’s cursor position can be displayed under the 2-D window.

Support for large databases:  EWE’s TerrainScape upgrade allows multi-resolution terrain grids and terrain models of unlimited size.

Support for levels of detail:  EWE’s TerrainScape upgrade allows the user to use low-resolution terrain models for broad areas and higher-resolution terrain models for specific areas of interest.  The underlying models can be changed dynamically.

Support for image texture:  EWE’s 3-D window contains a globe that uses Geosphere imagery.  EPF’s ImageScape upgrade provides import and display capabilities for raster images and maps.

Support for interactivity:  Wings is the EPF application that provides mission planning, preview and rehearsal capabilities.  Wings enables 3-D virtual flight along with a heads-up display with indications of altitude, compass heading, etc.

Support for real-time update rates:  EDGE is not meant to run at real-time rates.  EDGE users can adjust the resolution and speed of rendering by using slider bars or by entering fixed values (e.g., 80%).  For fast drawing speeds, “Gouraud Only” mode can be chosen; for the highest level of detail, “Texture Only” can be used.  “Gouraud Moving/Texture Stationary” is a compromise.

Support for recording animations:  In EDGE, all objects are positioned with respect to time.  A simulation progresses through the use of the “Clock Manager” settings and is incremented in user-defined time steps.  When a simulation is started, the clock determines the position of all propagatable objects within the window.  The window is redrawn, the time is incremented and the objects’ positions are recalculated.  This process continues until the predetermined stop time is reached.  If desired, graphic traces of the objects’ paths are displayed. 

Support for models and symbols:  EDGE's Model Manager lets users manage 3-D representations of objects and their associated attributes.  Users can manipulate a model's scale factor, axis of rotation, offset and alignment.  Models can be imported and attached to objects via dragging and dropping.  EDGE can import models in Inventor, Alias/Wavefront, Softimage, 3D Studio, DXF, SLA and IGES file formats.  Once imported, all models are stored as Inventor files.  

Icons are 2-D bitmap representations of objects.  EWE comes with icons (e.g., airfield symbols), and users can also make and import their own.  An Annotation Palette lets users draw rectangles, circles, ellipses, lines and text with control over color, width and style.

Support for threat depictions:  The Omni EPF application provides interactive 2-D and 3-D simulation, modeling and visualization.  Omni can be used to simulate ground, air and space-based sensors and threat and communication volumes.   

Summary:  EWE consists of a 2-D window and a 3-D window.  Icon buttons provide access to desired functions.  Users can populate windows by merely dragging and dropping objects into them.  Objects can be created, imported, exported, deleted, closed, edited and viewed.  In addition to dragging and dropping objects into windows, users can manage those objects, move around in a window, display or hide positional information, set or reset a position, adjust characteristics, display or hide outlines, display or hide various kinds of lighting, display or hide object labels, etc.

The 2-D window facilitates orientation and navigation.  It provides a 2-D, flat map view of the Earth and any objects that have been placed on it.  Using the 2-D window allows the user to see all events happening on the Earth at once, rather than those on just one side of the globe.

The 3-D window allows line-of-sight analysis, display of coverage volumes and interactive fly-throughs, etc.  It is invoked by clicking on an icon of a globe, which brings up a 3-D view of the Earth with default Geosphere image texture over ETOPO5 elevation data on an oblate sphere.  The globe can be manipulated several ways.  Users can select an area of interest by rotating or spinning the globe, centering their view and zooming in or out.  (Zooming is rather slow, especially if one is zooming in to view a 3-D model located on the ground).  The sun, moon, stars and planets can be added to the view.  Users can look from anywhere and look to anywhere they choose (e.g., look to the Earth from the moon, look from the Earth to a selected object, etc.).  Pressing the shift key and the middle mouse simultaneously gives one an instantaneous perspective view, facing north.

The Earth can be illuminated by the sun according to the user-specified date and time of day.  A second source of light can be specified to correspond with the “Look From” and “Look Toward” positions.  A blue sky can be displayed, and stars can be turned on.  The effect of night vision goggles can also be simulated.  

In addition to rotating and zooming, users can center their position, slide along the terrain, change their look direction and fly.  An automatic perspective view can be invoked, as well as an automatic orthogonal view.  The field of view can also be adjusted.  

A Clock Manager can be accessed from the toolbar.  All objects are positioned with respect to time (Greenwich Mean Time or other options) in the EDGE environment.  Simulations progress through the use of Clock Manager settings, incremented in user-defined time steps.  The Clock Manager includes controls for Play, Reverse, Single Step Advance, Single Step Reverse, Fast Forward, Rewind and Stop.  If the Traces option is on, lines are drawn to depict the paths of objects during a simulation.  Trace attributes can be modified so that the color changes when the object is lit by the sun, in the Earth's shadow, detected by another object, etc.

The Site Manager (another toolbar icon) contains objects associated with geographic locations (latitude, longitude and altitude).  Users can define sites by specifying their latitude, longitude and altitude coordinates.  Typical sites are cities, launch sites, tracking sites, etc.  Sites can be created, edited, imported, exported and deleted.  Like other objects, they can also be dragged and dropped into a 2-D or 3-D window.

A track is a user-defined path along which a moving object is propagated during a simulation.  A track simulates vehicles that move from place to place at specific times and rates of speed.  A track is determined by its starting point, intermediate points and destination point.  The path is determined by the latitude, longitude and altitude of the points along the way.  EWE's Track Manager (also accessed from the toolbar) lets users define and manage tracks.

Sensors give objects the ability to detect objects.  A sensor's field of regard determines the extent to which it can detect.  For example, users can drag and drop several satellites (e.g., Landsat and SPOT) onto the 3-D Earth to observe their sensor coverages and accesses to certain sites. 

A folder is a collection of objects.  It can be based on geographic location, object type, a specific scenario or tactical situation, etc.  A folder is created using the Folder Manager.  Once created, an entire folder can be dragged and dropped onto a 2-D or 3-D window. 

Applications for which the product is well suited:  Using EWE, soldiers or decision makers could center their 3-D window on the former Yugoslavia.  If image and elevation data are available, they could drop down and fly through the terrain interactively.  A demonstration in May 1996 featured a 3-D fly-through based on a live feed from a Predator UAV in Bosnia, along with a 2-D overview of the vehicle's path.

Someone interested in meteorological studies could use the Environmental Manager to drag and drop weather data onto the 2-D window, then animate the sequence using the Clock Manager.

Ease of use:  EDGE has an easy-to-use, drag-and-drop interface.  

Presence/quality of support, documentation and on-line help:  There is on-line help accessible from the window of each EDGE tool.  Training is available.  

Price:  No price was quoted; Autometric representatives would not answer questions regarding prices.

Dates of evaluation:  This evaluation consisted simply of training that occurred on 24/25 July 1997 at Autometric’s headquarters in Alexandria.  Participation in the training supported the National Geospatial-Intelligence Agency's (NGA) Geospatial Information Integrated Product Team's (GIIPT) testing and evaluation process.

Similar/competing products:  Analytical Graphics' Satellite Tool Kit, GRC International's EncounterVUE and Scientific & Technical Analysis Corporation's PEGASUS.

Users and successful applications:  Wings, now considered an EWE application, has been used in Operation Desert Storm; Team Spirit; REFORGER; Ulchi Focus Lens; Blue, Green and Red Flag; and for operations in Bosnia and Haiti.

PRODUCT NAME:  EF2000

SOURCE:  Ocean

ADDRESS:
800-483-8632



 GOTOBUTTON BM__ http://www.ef2000.com 

PLATFORM:  PC

DESCRIPTION:  EF2000 simulates the flight of Europe's next generation fighter plane, scheduled to enter Britain's and Germany's air forces in 2000. 


Users can look around the cockpit to see gauges and instruments, and swivel to look right or left.  Cockpit views include Look Left; HUD View; Look Right; Warning Panel; Infrared Search; Horizon, Compass, and Track; Radar; Defensive; and Joint Tactical Information.


Ground targets can move or change status, and the battlefield is always fluid.  Only one combat theater (Norway) is currently available.  Valleys, mountains, ice floes and cities can be seen in high-resolution mode.  Map options include terrain contours, radar coverage and SAM ranges.


A Mission Planner feature is available in both single-player and multi-player modes.  It allows users to choose types of targets, hardware to be employed in the attack, and the waypoints and altitudes to be used for ingress and egress.  Individual targets (hangars, control towers, oil tanks, etc.) can be assigned to individual aircraft.

System requirements:  A mid-level Pentium with 16 MB RAM and 2 MB on the video card.

Price:  $69.95

Source of information:
Computer Gamer, October 1996.






CD-ROM Today, March 1996.

PRODUCT NAME:  Emaps

SOURCE:  Harvard University

ADDRESS:
Department of Landscape Architecture



Graduate School of Design



48 Quincy Street



Cambridge, MA 02138

PLATFORM:  Macintosh

DESCRIPTION:  Emaps was designed to display and model geographic data.  The program, written in object-oriented Common Lisp, provides an interactive environment for visualizing landscapes and exploring geographic information.  The goal is to help planners make decisions at the preliminary design stage about the dimensions and densities of view corridors, buffers, height limitations, vantage points, and special views.


Primitive objects in Emaps include windows, maps, cells and keys.  Each map consists of a number of cells, typically arranged in a 2-D array.  Cells need not be all the same size.  Cell values are actually procedures, so they can respond to messages and requests.


Perspective maps are produced by subdividing squares diagonally to form triangles.  Z-values are assigned to each vertex, and the coordinates are passed through a perspective transformation.  Cosine shading is used to improve the appearance of depth and surface orientation.


A set of cell display procedures produces pseudo 3-D symbols (e.g., buildings, vegetation, smokestacks and parking lots).  Emaps arrays these symbols (corresponding to land use codes) in 3-D over a digital terrain model.


Emaps can export polygonal models to polygonal solid modeling and simulation software.  Emaps can import these figures from 2-D and 3-D modeling software as lists of faces, vertices, or scanned rectangular bitmaps.


Windows can incorporate information from two maps, as when land use information is draped over terrain.  In this case, Emaps establishes communication between the two maps, so that the first produces a terrain model, and the second produces the color or set of 3-D symbols.


Using Emaps, elevation data have been rendered as a triangulated underlay and colored with land cover and hydrology maps.  Change over time has been visualized using color cues and animation.  For walk-throughs and fly-bys, Emaps has been used along with Polytrims visualization software, developed by the Centre for Landscape Research at the University of Toronto.

System requirements:  * * *

Price:  * * *

Source of information:
IEEE Computer Graphics & Applications, March 1993.

PRODUCT NAME:  EncounterVUE

SOURCE:  GRC International

ADDRESS:
Decision Technologies Division



Marketing Department



1900 Gallows Road



Vienna, VA 22182



703-506-5000
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PLATFORM:  Silicon Graphics

DESCRIPTION:  EncounterVUE is an interactive tool for visualizing the operation of satellites, aircraft, ground vehicles, etc.  It allows users to visualize the operations of systems at the constellation, single platform, ground site or subsystem level.  It consists of a library of computational and graphical display subroutines for analysis and visualization of system dynamics and operations, controlled by a driver that is tailored to the user's particular application.


EncounterVUE contains physical models for various system types, and works with off-line simulations via standard interfaces.  Simulation modules may be selectively interfaced as required to support a range of analysis and visualization needs.


The virtual world created by EncounterVUE can be tailored by the user to include a validated star catalogue, terrain, background imagery and other data typically found in GIS applications.  3-D system and subsystem models are supported from a variety of modeling tools, including standard CAD applications.


GRC International (GRCI) demonstrated EncounterVUE at a conference in May 1996.  The demonstration featured a 3-D globe along with models of an orbiting Landsat satellite and a space shuttle.  Also demonstrated were collection platforms such as JSTARS and the U-2.  Terrain masking and sensor masking capabilities are included.  Live feeds can be accepted.  EncounterVUE is used by a classified customer of GRCI as its Director's Demonstration Tool (DDT).

System requirements:  * * *

Price:  $25,000.

Source of information:
Vendor literature (obtained May 1996). 






Vendor demonstration (May 1996).

PRODUCT NAME:  Enhanced Mission Planning System

SOURCE:  TRW

ADDRESS:
Systems Integration Group



One Space Park



Redondo Beach, CA 90278



310-812-0988

PLATFORM:  UNIX

DESCRIPTION:  The Enhanced Mission Planning System automates critical planning and image exploitation functions.  Using maps, terrain and feature data from the National Geospatial-Intelligence Agency (NGA) and other available satellite or aerial imagery, TRW's system can perform mission planning, analysis and rehearsal tasks.  The system also uses image processing software to exploit unmanned aerial vehicle (UAV) payload image data. 


When a map is selected for view, relevant battlefield data associated with the area is also displayed.  Corresponding elevation data and selected map feature data are retrieved for display and analysis.  Data can be displayed as raster images, 2-D contour maps, 2-D analytical hill shading, or fully interactive 3-D meshes or polygonal landscapes.  With the Advantage geographically optimized database management product, the speed of information access is independent of the amount of data contained within the database.


Battlefield locations can be displayed in various coordinate systems, including latitude/longitude and UTM.  Distances between locations can be displayed in a variety of units, including meters, kilometers, feet or miles (statute or nautical).


A planner can plot a proposed route on a map or 2-D photo image.  The resulting route data can be viewed in 3-D as the system drapes ADRG, images and/or DFAD features onto elevation data for a view of the selected terrain, route or other battlefield information.  This 3-D view can be rotated about any axis, and users can also zoom, translate, and pan across the image.  Planners can use the sun shade feature to determine how shadows might affect data gathering at certain times of day.


UAV video can be displayed in a window.  Users can grab and save frames from a live transmission for later manipulation and enhancement.  The system can compute ground locations of selected route points within the image so potential targets can be automatically and precisely located on the map.  An equipment database and signature library can be used as a basis of comparison.  3-D object modeling capabilities aid in target identification and battle damage assessment.  

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (dated).

PRODUCT NAME:  EnSight

SOURCE: Computational Engineering International (CEI)

ADDRESS:
 GOTOBUTTON BM__ 

 GOTOBUTTON BM__ http://www.ceintl.com 

PLATFORM: UNIX and Windows NT

DESCRIPTION: Ensight is a postprocessing tool for engineering analyses.  It supports 2-D and 3-D visualization.


Version 6.1 is designed to facilitate Web and extranet distribution and sharing of visualizations.


Animations done with EnSight can use MPEG or VRML 2.0 formats, and static images can use JPEG files.  Version 6.1 also supports RGB, PICT and PostScript output.  Stereo viewing is also possible.


Captured camera views can be attached to a Web browser, allowing remotely located users to view visualizations from the same perspective.  Users can mark models with lines, arrows, text, legends, bitmaps, etc.


EnSight can read PLOT3D, FAST, MOVIE.BYU, N3S and other formats.

System requirements: * * *

Price: * * *

Source of information:
Silicon Graphics World, September 1998. 

PRODUCT NAME:  ENVI

SOURCE:  Research Systems (RSI)

ADDRESS:
4990 Pearl East Circle



Boulder, CO 80301



303-786-9900



 GOTOBUTTON BM__ info@rsinc.com 
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PLATFORM: Windows 98/NT4/2000/XP, Tru64, HP-UX, AIX, Linux, IRIX, Solaris 8 and Macintosh OSX

DESCRIPTION:  The Environment for Visualizing Images (ENVI) is designed for analyzing and visualizing remote sensing data.  It is written in IDL (Interactive Data Language).  Users can incorporate their own functions, handle many data types, and visualize data in multiple dimensions.  ENVI stands alone, with no additional modules to be purchased separately. 


ENVI includes wizard-based spectral tools, automated map composition tools, 3-D terrain tools, classification and post-classification routines, registration and georeferencing tools, mosaicking tools, and integrated GIS and vector processing capabilities.


Users can load and view imagery (multiple bands from multiple data sets), apply color tables and contrast stretches, animate imagery, define regions of interest, dynamically link images, import spectral libraries, perform sub-pixel analysis, select radar polarizations, analyze scattering patterns, extract textural information, etc. 


Mapping functions include coordinate conversions, contouring, support for many ellipsoids and datums, map projection conversions, mensuration, mosaicking, etc.  Users can drape images over elevation data and generate perspective views, slope, aspect and shaded relief.  Pixel, UTM and geographic coordinates can be displayed.  Users can convert vector contours to DEMs.  Users can also split, join and add nodes to existing vector data sets.


ENVI supports over 70 different data formats, including seven radar formats.  There is support for the European Space Agency satellites ENVISAT, ASSTR, ASAR and MERIS; SPOT 5 DIMAP formats; and capabilities to read Shuttle Radar Topographic Mapping (SRTM) data.  ENVI can read ImageSat International EROS A1 1A or 1B formats.  ENVI can also import ECW, NOAA-16,ARC Interchange, ARC/INFO Image, ADRG, DXF, AVHRR, BMP, GIF, HDF, JPEG, SRF, TIFF, XWD, DTED, DMSP, ERDAS 7.5, ERDAS Imagine 8.x, flat binary, BIP, BIL, BSQ, GeoTIFF, GeoSPOT, MODIS, NLAPS, NITF, PCI, PDS, RADARSAT, DEM and DLG formats.  Users can georeference MODIS 1B, SPOT 1A and 1B, CEOS and DIMAP images.  ENVI can output BMP, DXF, RGB, PostScript, GIF, PICT, SRF, TIFF, XWD, ARC/INFO Image Integrator, ArcView and GeoTIFF formats.  


NGA’s 2002 Pathfinder program rated ENVI favorably as a multispectral and hyperspectral imaging software product.  This program evaluated 52 remote sensing products to identify tools that enable users to extract and depict information from multispectral and hyperspectral imagery.

System requirements: Windows platforms require 330 MB of disk space; UNIX systems require 400 MB of disk space.  Macintosh platforms need OSX 10.1/10.2 on a PowerMac G4 with 350 MB of disk space.

Price: A node-locked ENVI license costs $4,000.  A node-locked license of ENVI plus IDL costs $5,800.

Source of information:
GeoWorld, March 2003.






Vendor literature (updated January 1998).

PRODUCT NAME:  Enviro

SOURCE:  Virtual Terrain Project (VTP)

ADDRESS:
 GOTOBUTTON BM_¬_ http://vterrain.org/ 

PLATFORM: PC

DESCRIPTION: Enviro is software for interactive, 3-D navigation of virtual terrain.  There are two primary viewing modes: Earth and Terrain.  Users can switch between these modes at any time.


Earth View enables a user to view Earth from space, navigate, zoom and click to enter areas of interest.


Terrain View loads scene elements that have been created by VTP toolbox applications.  These scene elements can include elevation data, ground textures, roads, buildings, vegetation, vehicles, etc.  In Terrain View, users can walk or fly, browse the scene graph, change camera and rendering settings, change the terrain level of detail, add trees and add fences.

System requirements: Enviro is written to run on fast Win32 machines with 3-D acceleration.

Price: Enviro is free.  Binaries, source code and demo data are available on request.

Source of information:
Vendor literature (obtained June 2001).

PRODUCT NAME:  Environmental WorkBench

SOURCE:  SSESCO

ADDRESS:
3490 Lexington Avenue North



Suite 110



Shoreview, MN 55126



612-481-0804



 GOTOBUTTON BM__ ksteiner@ssesco.com 
 







 GOTOBUTTON BM__ http://www.ssesco.com 

PLATFORM: OS/2, Windows 95/NT, IBM RS 6000, SGI, SUN and HP

DESCRIPTION:  The Environmental WorkBench (EWB) is a suite of integrated applications designed for the analysis and visualization of large environmental data sets.


EWB’s components include savi3D (an interactive 3-D visualization program), MeRAF (EWB’s internal data format), DLG_Extract (a utility enabling extraction of USGS map data) and Ground Water Process (a program that facilitates the input of observational data for soil and groundwater study sites, interpolates these observations into a grid and makes them available to EWB).


EWB’s data conversion utilities include Grid Converter (for conversion of ASCII files containing gridded data into the MeRAF format), DEM Converter (for converting USGS 1:250K DEM data into the MeRAF format), ArcView Converter (for converting point, multipoint, line and polygon Shapefile data for use in savi3D), Surfer Converter (for converting SURFER binary .GRD files into the MeRAF format), and many more.


Note: Autometric sells EWB as part of its EDGE product,  Waterloo Hydrogeologic sells EWB under the name Visual Groundwater, and EarthWatch Communications sells EWB as Forecast 2000.

System requirements:  All systems require OpenGL graphics.  UNIX systems require 30 MB of disk space.  OS/2 and Windows 95 systems require a 486 CPU, 16 MB of RAM and 15 MB of disk space.  Windows NT systems require a Pentium CPU, 24 MB of RAM and 20 MB of disk space.

Price: $4,995 for UNIX and $1,995 for PCs.

Source of information:
Vendor literature (obtained April 1998).

PRODUCT NAME: Equater

SOURCE: Equipe Electronics

ADDRESS:
 GOTOBUTTON BM_­_ 13 Liverpool Gardens



Worthing, West Sussex



BN11 1RY



England



+44 (0) 1903 72 33 11



 GOTOBUTTON BM_®_ sales@equipe-simulation.com


 GOTOBUTTON BM_¯_ http://www.equipe-simulation.com
PLATFORM: Silicon Graphics (SGI) IRIX

DESCRIPTION: The Equater tool set provides modeling support for Equipe’s Blue Sky real-time visual simulation product.  The software enables users to cut large textures to match geographic regions, merge textures of different resolutions, create and manipulate generic textures, structure terrain for LOD and scene management, apply texture automatically to large areas, apply shading characteristics, import and export feature data, automatically populate databases with features, perform feature density filtering, select features from a library, etc.


Equater’s autopopulation function is a tool designed to extract cultural features from imagery.  Steps in the process include identifying features within an image, vectorizing the features, simplifying and reducing the feature density and projecting the features into the database.  Library models of trees, forests and buildings are built into the database at the appropriate heights on the terrain.  According to Equipe, autopopulation takes less than ten minutes per 100 square kilometers.


A separate module of the Equater database generation system facilitates conversion of an existing out-the-window scene for Blue Sky into an infrared scene.  This upgrade facilitates the addition of material codes to static and dynamic features, provides interactive classification of materials to visual spectrum textures, provides automated texture material map generation for terrain textures and applies Vector Map material information to geospecific and geotypical material texture maps.


  Equater adheres to the OpenFlight database standard.

System requirements: Blue Sky runs on any SGI IRIX workstation.

Price:  * * * 

Source of information:
Vendor literature (acquired January 2001).

PRODUCT NAME:  ER Mapper

SOURCE:  Earth Resources Mapping

ADDRESS:
Suite 900



4370 La Jolla Village



619-558-4709



 GOTOBUTTON BM__ http://www.ermapper.com 

PLATFORM:  Windows 95/NT, SGI and SUN

DESCRIPTION:  ER Mapper is an image processing package for earth science and remote sensing applications.  It is designed to manipulate large Earth resources data sets, such as satellite, geophysical, seismic and airborne data.  Users can perform complex data integrations and image processing operations on multiple layers and treat them as a real data set.  


A library of 225 standard algorithms is provided for image enhancement, classification and data fusion.  Users can modify and customize these, as well as create new algorithms.  ER Mapper can automatically merge, clip, sub-sample, super-sample, rescale and mosaic multiple data sets.  Image warping (image to control point, image to image, map to map) and rotation are supported.


Over 700 map projections and datums are supported.  Raster datasets can be warped from one map projection to another.  Easting/northing and latitude/longitude grids can be generated and overlaid over images.  Users can find any the location of any point by clicking on it with the mouse.


A 3-D visualization capability (available for OpenGL only) allows users to view raster and vector data in 3-D for perspective scenes and fly-throughs.  Users can also view data in stereo using LCD glasses, and can generate hardcopy stereo pairs.  As of release 5.0, there is a 3-D data link that allows users to output data to the Explorer data visualization system.


About 100 raster and vector import formats are supported, including ADAR 5000, AVIRIS, AutoCAD DXF, AVHRR, SPOT, Landsat, RADARSAT, JERS, ARC/INFO, USGS and more.  There is direct access to ARC/INFO coverages, and DXF files can be directly integrated without importing.  Version 5.2 includes a Geoshare data import capability.  (Geoshare is a data exchange format that encompasses many of the data types found within the oil and gas industries.)  ER Mapper supports 243 hardcopy output formats.


ENVI now includes wizards to automatically balance and mosaic color aerial images.  The wizards also have automatic detection and correction features for black edges, hot spots, radiometric roll-off and chromatic aberrations.


ER Mapper was rated favorably by NGA’s 2002 Pathfinder program as a multispectral and hyperspectral imaging software product.  The 2002 Pathfinder program evaluated 52 remote sensing software products.  The main purpose of the program was to identify tools that would enable users to extract and depict information from multispectral and hyperspectral imagery.

System requirements:  A SUN SPARCstation (SunOS or Solaris 2.x), HP (PA-RISK or HPUX), DEC (Alpha or OSF) or SGI workstation with 32 MB of RAM, a 424 MB hard disk and a CD-ROM drive.  PC requirements are 16 MB RAM (Windows 95) or 32 MB RAM (Windows NT), and a 200 MB hard disk.

Price:  Windows 95/NT: $2,900.  ($2,755 from SciTech Solutions for Science, Vol. 38.)  UNIX: $14,900.  ($14,355 from SciTech Solutions for Science, Vol. 38.)

Source of information:
Geo Info Systems, October 1998.






SciTech Solutions for Science, Vol. 38.






Vendor literature (updated March 1997).

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically provided for a given product.  ER Mapper was one of the products evaluated in FY97, and its detailed evaluation follows.

ER MAPPER EVALUATION SUMMARY
Product name and version:  ER Mapper Version 5.5.

Vendor:
Earth Resource Mapping



4370 La Jolla Village Drive



Suite 900



San Diego, CA 92122



(619) 558-4709



 GOTOBUTTON BM_°_ http://www.ermapper.com  

Distribution medium:  CD-ROM

Product overview:  ER Mapper is an image processing package for earth science and remote sensing applications.  It runs on UNIX workstations and PCs running Windows 95 or Windows NT.  The UNIX and PC versions have identical functionality.  

ER Mapper has an easy to use graphical interface, and has the ability to integrate raster images with vector GIS  data.  ER Mapper’s Dynamic Links directly and interactively connect to GIS and DBMS systems, and users can add links to customize their own systems.

Processed imagery including raster, vector and point data can be output to a wide range of hardcopy devices.  Automatic strip printing ensures that hardcopies are generated at the correct scale regardless of device size or format.

Designed specifically for processing earth science datasets, ER Mapper includes a map projection database and integrates all forms of large raster, vector and tabular datasets.

ER Mapper's 3-D visualization capability allows users to view raster and vector data in 3-D for perspective scenes and fly-throughs.  Users can also view data in stereo using LCD glasses, and can generate hardcopy stereo pairs.

The software is supplied on CD-ROM fully bundled.  Complete training datasets and tutorials are included.

ER Mapper is useful for applications that involve the processing and integration of  large geoscience datasets.  These could include defense, environmental monitoring, forestry, land management and information services, mineral exploration, oil and gas exploration, urban planning, water resource management and waste management.

Software architecture:  ER Mapper is a stand-alone image processing and GIS software package.  There are no extensions or optional modules.

System requirements:  An entry-level UNIX configuration would have 16 MB RAM, at least 631 MB disk space and a CD-ROM Drive.  PC requirements are a  486+  with 16 MB RAM, a 200 MB hard disk, a 1.44 MB floppy disk drive, a  14" color monitor (or LCD screen on a laptop), a 640 x 480 display, a parallel port (25 pin), a 2-button mouse or trackball, a keyboard, a CD-ROM drive and Windows NT 3.5 or Windows 95.

Graphics API:  OpenGL.

Support for multi-processing:  Yes.

Extensibility:  Yes, after customization of the C code that is provided with the software.

Description of system used for evaluation:  A Silicon Graphics O2 with a 180-MHz MIPS R5000 processor running IRIX 6.3, with 64 MB RAM.

Ease of installation:  No difficulties were encountered during installation from CD-ROM.

Input formats:  ASCII and Binary Datasets


- ASCII BIL

- binary BIP



- ASCII BIP

- binary BSQ



- ASCII BSQ



- binary BIL



Graphics Formats




- Atari Degas Lowres
- DEC Sixel



- EPS



- FITS



- GIF



- Handshake CT



- Helava XYZ


- HP PaintJet



- IFF



- LISPM



- Macintosh PICT

- Motif UIL Icon format



- NCSA ICR


- PC Paintbrush



- PNM format


- RGB color separation



- Sun Framebuffer

- Sun Raster file



- TIFF



- TrueVision Targa



- Usenix FaceSaver

- X-Windows PixMaps



- X-Windows Puzzle

- X-Windows window dump



- YUV Abekas 

 

Gridding Formats


- ECS grid format





- Geosoft Binary Grid



- GridPro XYZ (ASCII) Grid



- Zycor Grid Exchange



Image Formats


- Airphotos


- ARC/INFO Image (raster)



- BP XT



- Disimp



- DOLA 17-byte header
- DOLA 53-byte header



- ERDAS 7.5


- ERIM BIMT



- Geoscan



- IFUT (CSIRO format)



- I2S S600


- LAS Image (USGS/AVHRR)



- Meridian BSQ/BIL

- microBRIAN



- microBRIAN (header)
- USGS



- USGS PICS format

- NITF



SAR Imagery



- ERS-1 SAR CCT

- ERS-1 FD - CEOS



- JERS-1 SAR CCT

- RadarSat SAR CCT



Satellite Imagery


- AVHRR (NOAA and LAC formats)



- Landsat Fast Format (EOSAT)



- Landsat MSS BSQ/BIL CCT



- Landsat MSS (ACRES BIL CCT)



- Landsat MSS (old EOSAT/EROS)



- Landsat MSS-X (CCT-X EOSAT)



- Landsat TM BSQ/BIL CCT



- Landsat TM and MSS (INPE)



- Meridian BSQ/BIL CCT



- SPOT Pan/XS BSQ/BIL CCT



- SPOT Pan/XS (SPOTView GeoSPOT)


   
Seismic Formats



- Charisma 2-D/3-D ASCII XYZ Grid



- GeoQuest ASCII Grid Dump
- GeoQuest MapView



- Landmark 3-D Plus Horizon
- SEG-Y



- SeisWorks 2.x Horizon

- Geoshare Half Links



Vector and GIS Formats


- ARC/INFO ARC format vectors
- AS2482(Australia)



- ASCII Line



- AutoCAD DXF



- DIEOP AS2482



- DLG-3



- MicroStation DGN


- ARC/INFO coverage 



- GenaMap




- Geoimage



- Landmark Contours 

- Landmark Faults



- Landmark Wells


- Zycor Graphics File

Output formats:  ER Mapper supports the following export formats: ARC/INFO coverages, GENERATE lines and BIL image headers; ASCII BIL; XYZ ASCII; AutoCAD DXF; Encapsulated Postscript (EPS); GeoSoft GXF; Meridian BIL CCT; PC Paintbrush (PCX); Portable aNy Map (PPM/PBM/PGM) and TIFF. 

Coordinate systems supported:  ER Mapper supports over 700 map projections and datums.  Raster data sets can be warped from one projection to another.  Easting/northing and latitude/longitude grids can be generated and overlaid onto images.  Users can find the coordinates of any point by clicking on it with the mouse.  Coordinates are displayed in the Cell Coordinate window.

ER Mapper can be used to perform image-to-control point, image-to-map and map-to-map warping.  Control points can be added or removed, and the root mean square (RMS) error is computed and displayed.

Support for large databases:  Datasets can be of any size.  ER Mapper provides the ability to automatically mosaic multiple full-scene images.  Dynamic Links can directly access data stored in external GIS,  DBMS, or custom systems such as ARC/INFO, GenaMap or Oracle.  Filters may be of any size, and both integer and floating point filters can be used.

Support for image-textured 3-D features:  Yes.

Support for real-time update rates:  Yes, the user supplies the desired frame rates and these frame rates are maintained during simulated flight.

Support for TINs:  ER Mapper does not support TINs currently.

Support for multi-resolution terrain grids:  ER Mapper does support multi-resolution terrain grids.

Models included:  ER Mapper does not support the use of models at this time.

Ease of use:  The software is very user friendly and easy to install.

Specific Features:
This section compares ER Mapper with a generic or idealized terrain visualization system on a feature-by-feature basis.

Generic Terrain Visualization Capability  ER Mapper
	General Functionality:
DTED Loading
	       No

	ADRG Loading
	       No

	.OBJ Models
	       No

	.VTX Models
	       No

	.DXF Models
	       No

	Unit Symbols
	       No

	2-D Intervisibility Calculations
	       No

	3-D Intervisibility Calculations
	       No

	Loading ERDAS .LAN Format
	       No

	Loading SOCET SET  Data  (.DTH, .DTE, .SUP)
	       No

	CIB Loading
	       No

	CADRG Loading
	       No

	Multispectral Imagery Loading
	       Yes

	SPOT Loading (Raw)
	       Yes

	Movie Creation (SGI)
	       No

	Manual Flight Creation
	       No

	Waypoint Flightpath Creation
	       No

	Waypoint Editing
	       No

	Removing Waypoints
	       No

	Specific Features:
Loading DTED:
	       No

	DTED From Tape
	       No

	DTED From CD
	       No

	SOCET SET Elevation
	       No

	SOCET SET Area Loading
	       No

	ERDAS .LAN Elevation
	       No

	CD-ROM Area
	       No

	CD-ROM Target Area
	       No

	CD-DTED Fit To Image
	       Yes

	Flight Functions:
1)    Flying
	       Yes

	2)    Still Image
	       Yes

	3)    Plan view
	       Yes

	4)    Changing View Parameters
	       Yes

	5)    Change Viewing Window
	       Yes

	6)    Change Terrain Display
	       Yes

	7)    Change Sky Color
	       Yes

	8)    Change Sun Position
	       Yes

	9)    Turn Shading Off
	       Yes

	Terrain Coloring:
1)    Select Color Scheme
	       No

	2)    Preprocess Colors
	       No

	3)    Preprocess Shading
	       No

	4)    Preprocess Shadows
	       No

	5)    Clear Base Image
	       Yes

	6)    Load ADRG Into Base Image
	       No

	7)    Display Base Image
	       Yes

	8)    Load Base Image
	       Yes

	9)    Save Base Image
	       Yes

	Draping Operations:
Downsample From Image File
	                        No

	Downsample From Image Cut
	       Yes

	Downsample From ADRG
	       No

	Full Resolution From Image File
	       Yes

	Full Resolution From Image Cut
	       Yes

	Full Resolution From ADRG
	       No

	Full Resolution From ADRG Cut
	       No

	Full Resolution From RPF Cut
	       No

	Tactical Decision Aids:
	       No

	Define Sensors:
	       No

	Model Operations:
	       No

	Unit Icon Control:
	       No

	Animation:
Write Movie To Image Files
	       No

	Write Movie To Image Files w/ Draping
	       No

	Output Waypoints as ASCII
	       No

	Input Waypoints as ASCII
	       No

	Create Plane Flightpath
	       No

	Create Normal Flightpath
	       No

	Set Flightpath Speed
	       No

	Land Rendering:
Wireframe Land
	       Yes

	Polygon Land
	       Yes

	Wireframe Land w/ LOD
	       Yes

	Polygon w/ LOD
	       Yes

	Lighting
	       Yes

	Control Mode:
Fly
	       Yes

	Drive
	       No

	Fly w/ Banked Turn
	       No

	Fly w/ Constant AGL
	       Yes

	Pitch and Roll
	       Yes

	Screen Relative Move
	       No

	Paralyze
	       No

	Chase Current Object
	       No

	Alter Grid Size
	       Yes

	Alter LOD Range
	       No

	Orient By Pointer
	       Yes

	Animation:
Play
	                        No

	Record
	       No

	Stop
	       No

	Rewind
	       No

	Erase
	       No

	Write Movie Frames
	       No

	Teleport:
Top Down View
	       Yes

	Drop To Ground
	       No

	Save Current Position
	       Yes

	Teleport to Saved Position
	       Yes

	Waypoint Control:
Move A Waypoint
	       No

	Move A Viewpoint
	       No

	Add A Waypoint
	       No

	Remove Current Waypoint
	       No

	Next Waypoint
	       No

	Previous Waypoint
	       No

	Create A Flightpath
	       No

	Create A Smooth Flightpath
	       No

	Clear Waypoints
	       No

	Edit Waypoints
	       No

	Location Panel:
	       Yes

	Animation Panel:
	       No

	Control Panels:
Land Panel
	       No

	Land Image Panel
	       No

	Sensor Color Panel
	      No


Miscellaneous Functionality:
	Multiple Resolution Terrain Grids 
	     Yes

	Terrain Profile Display
	     Yes

	Vertical Exaggeration
	     Yes

	Display of Weather Conditions
	     Yes

	Vehicle Dynamics
	     No

	Satellite Orbital Mechanics
	     No

	Annotation Tools
	     Yes


Pros of the software:

- Interactive 3-D image processing.


- Ability to edit ASCII datum files and projection files.


- Supports downsampling techniques on the terrain.


- Displays 2-D and 3-D surfaces.


- Sun shading.


- Instantaneous results of image processing on the fly.


- Supports vector offsetting.


- Many wizards for standard operations.


- Well documented Help function.


- Good tutorial.


- Runs on PCs and UNIX workstations.


- Supports numerous input/output formats.


- Dynamic links to GIS and DBMS systems.


- Completely bundled software package.

Cons of the software: 


- Limited license (evaluation copy) - 60-minute run intervals.


- Lack of military applications/utilities for mission rehearsal/planning.


- Software does not support import of standard NGA formats such as DTED, ADRG, RPF or VPF.  These data types may need to be processed through other image processing software packages.

Who should use this product?  This product seems to be focused on the earth sciences and would be a useful tool for earth sciences professionals who would benefit from 3-D visualization of remote sensing/GIS data.

Applications for which the product is well suited:  ER Mapper’s algorithmic approach is favorable for situations in which processing time must be minimized and disk storage is at a premium.  

Presence/quality of support, documentation and on-line help:  ER Mapper’s documentation is clearly written and well organized.  One manual documents only file formats and standards, another is a master reference manual and yet another documents the developer’s C programming library, which is provided free.  Thorough on-line help is available, supplying the exact sequence of procedures that need to be performed for complex procedures, such as supervised classification.

Dates of Evaluation:  9/10 July 97.

Price:  One month evaluation: $200.00.


PC license: $2,900 plus $319 for support.


UNIX license: $14,900 plus $1,560 for support.


Shipping: $65.

Status and follow-up activities:  ER Mapper is no longer installed, but DRB still has the demonstration CD-ROM.

Similar/competing product(s):  ERDAS IMAGINE, PCI's EASI/PACE, etc.

PRODUCT NAME: eSCENE

SOURCE: Planet 9 Studios

ADDRESS:
761 Kansas Street



San Francisco, CA 94107



415-348-1200



 GOTOBUTTON BM_±_ escene@planet9.com 



http://www.planet9.com  

PLATFORM: Windows, UNIX, Macintosh, etc.

DESCRIPTION: eSCENE is a command and control interface designed to assist in the real-time management of terrorist incidents, accidents and training scenarios.  The software uses game technology to provide a 3-D city interface, coupled with tools for visualization and analysis of terrorist incidents. 


eSCENE’s features include an incident recorder with playback capability, GPS-based emergency vehicle tracking, line-of-sight analysis tools, weather and time-of-day simulation, interior views of buildings (stairs, elevators, etc.),threat domes, ordnance and gas simulations, etc.  


Users can import scenes and objects, and there is a drag-and-drop scene-building tool with a library of standard models.  The software has database connectivity with XML, ODBC and other formats.  eSCENE can supposedly generate scene features automatically from external databases.


Planet9 supplies data sets for eSCENE and has already modeled 45 U.S. cities.  This process supposedly supports OpenFlight, 3DS, DTED, SHP and other file formats.  eSCENE itself supports VRML, X3D and MPEG4.


eSCENE is Internet-based and multi-user-capable.  The software can be customized via Java, JavaScript, VB and C++.



Planet 9 Studios has announced two new customized interfaces to eScene.  eScene MOUT (Military Operations on Urbanized Terrain) is designed to track and communicate with troops in the field, improving urban assault training, equipment testing, and battlefield communications among soldiers.  Developed for Tec-Masters and Boeing, it is being implemented at Fort Benning, Georgia, at the McKenna Dismounted Battlespace Battle Lab. 

eScene Robotic is an urban simulation command and control interface designed to communicate with aerial (UAV) and ground-based robots equipped with environmental sensors for purposes of biochemical warfare security.  It is being developed in conjunction with SRI for the Office of Naval Research (ONR). 


System requirements: eSCENE is designed for desktop PC platforms.  An example is a Pentium IV with one GB of RAM and a Radeon 9800 card.

Price: The cost depends on the level of customization.  A typical range is $10,000 to $50,000.  This is for an open license, not a per-seat license.

Source of information:
Vendor literature (updated January 2003).

PRODUCT NAME: EV8

SOURCE:  GeoKinetic Systems

ADDRESS:
103‑2609 Westview Drive



North Vancouver, B.C.



V7N 4N2, Canada



888-457-5544



 GOTOBUTTON BM_²_ geokin@axionet.com 



 GOTOBUTTON BM_³_ Http://www.geokinetic.com   

PLATFORM: * * *

DESCRIPTION: EV8 (EngineV8) for ArcGIS, is an extension for ESRI’s ArcGIS 8.x, and is designed to make ArcGIS software easier to use.  EV8 has all of theEngine’s capabilities (see separate entry), along with new tools for editing and manipulation.

System requirements:  ArcGIS software.

Price: $795.00.  A license for EV8 comes with licenses for all of GeoKinetic’s other extensions - theEngine and tinShapeZ.

Source of information:
Vendor literature (obtained February 2004).

PRODUCT NAME:  EVER

SOURCE:  Matra Systemes & Information

ADDRESS:
Digital Mapping Systems



6, Rue Dewoitine BP 14



F-78142 Velizy-Villacoublay Cedex



France



33 1 34 63 72 10



 GOTOBUTTON BM_´_ webmaster@matra-ms2i.f 



 GOTOBUTTON BM_µ_ http://www.matra-msi.com 

PLATFORM:  * * *

DESCRIPTION: EVER is software for 3-D terrain visualization.  It supports perspective views, interactive selection of viewpoint, automatic merging of 3-D objects (buildings, trees, etc.), data fusion (e.g., images and elevation models), terrain profile calculations, spatial analysis, cartographic queries, etc. 

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained March 1999).

PRODUCT NAME:  EVS for ArcView

SOURCE:  C Tech Development Corporation

ADDRESS:
16091 Santa Barbara Lane



Huntington Beach, CA 92649



800-NOW-4-EVS



 GOTOBUTTON BM__ evs-info@ctech.com  



 GOTOBUTTON BM__ http://www.ctech.com  

PLATFORM:  Windows 95/98/NT

DESCRIPTION:  The Environmental Visualization System (EVS) for ArcView is a 3-D analysis and visualization system designed to integrate seamlessly with ESRI’s ArcView and ArcGIS, with Microsoft Access.  The product can also operate in standalone mode.


Features include borehole and sample posting; mapping of iso-volumes and isolines; parameter estimation using expert system-driven 2-D and 3-D kriging algorithms with best fit variograms; interactive real-time manipulation of multiple slice planes, ability to visualize and explode geologic layers colored by thickness, material, or contamination; control over object and background colors; and more.  EVS for ArcView also includes integrated volumetrics and mass calculation for soil and groundwater contamination and ore bodies.

System requirements: A minimum configuration consists of a Pentium 60 with 48 MB of RAM, 300 MB of disk space (plus 85 MB for installation), 120 MB of swap space and a 1024 x 768 display with 64K colors.

Price: $2,495. 

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  EVS-Standard

SOURCE:  C Tech Development Corporation

ADDRESS:
16091 Santa Barbara Lane



Huntington Beach, CA 92649



800-NOW-4-EVS



 GOTOBUTTON BM__ evs-info@ctech.com  



 GOTOBUTTON BM__ http://www.ctech.com  

PLATFORM:  Windows 95/98/NT

DESCRIPTION:  The Environmental Visualization System (EVS) - Standard is a customizable 3-D analysis and visualization system.  The product includes all of the capabilities of EVS for ArcView along with a modular, customizable environment oriented toward geologists and environmental engineers. 


EVS-Standard’s graphical user interface is integrated with modular analysis and graphics routines that can be customized according to the intended application.  These applications can include geostatistically guided site assessment, site remediation, design and monitoring, geologic modeling, mine assessment, plume or ore body mass and volumetrics, ground water and solute transport modeling, video animation and risk communication.  


 EVS-Standard’s features include finite difference and finite element modeling, grid generation, 3-D fence diagrams, etc.  Users can perform unions and intersections of multiple plumes, arbitrary slicing and cutting, etc.  EVS-Standard also provides pre‑ and post‑processing for GMS, MODFLOW, MT3D and CFEST (but without animation support).  When used with GMS or ESI’s Groundwater Vistas, EVS‑Standard provides integrated support.


EVS Standard can be used to create 3-D models of chemical distributions by geologic layer.  Data can be represented as contours, isosurfaces, isovolumes, isolines, colored surfaces, grids, streamlines of potential flow, etc.  Users can calculate volumes and masses of chemical plumes, create 3-D fence diagrams displaying geologic layers and chemical concentrations, etc.  EVS Standard can import and export ArcView Shapefiles and AutoCAD DXF files.  

System requirements: A minimum configuration consists of a Pentium 60 with 48 MB of RAM, 300 MB of disk space (plus 85 MB for installation), 120 MB of swap space and a 1024 x 768 display with 64K colors.

Price:  EVS Standard costs $4,995.

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  EVS-PRO

SOURCE:  C Tech Development Corporation

ADDRESS:
16091 Santa Barbara Lane



Huntington Beach, CA 92649



800-NOW-4-EVS



 GOTOBUTTON BM__ evs-info@ctech.com  



 GOTOBUTTON BM__ http://www.ctech.com  

PLATFORM:  Windows 95/98/NT

DESCRIPTION: EVS-PRO builds on the capabilities of EVS and adds capabilities for interactive animations, 2-D and 3-D adaptive gridding, a scripting language, texture mapping of geologic patterns and imagery, draping of 2-D and 3-D DXF overlays onto geologic surfaces, etc.  


EVS-PRO can import USGS DEMs, and supports VRML 2and 4DIM output and playback of AVI, MPEG and WAV files.


EVS-PRO has been used by the National Oceanic and Atmospheric Administration for volumetric visualizations of temperature and salinity data along with bathymetry data, to give oceanographers insight into the conditions of the Chukchi Sea. 

System requirements: A minimum configuration consists of a Pentium 60 with 48 MB of RAM, 300 MB of disk space (plus 85 MB for installation), 120 MB of swap space and a 1024 x 768 display with 64K colors.

Price:  EVS-PRO costs $9,995. 

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  ExoDIS

SOURCE: Science Applications International Corporation (SAIC)

ADDRESS:
256-971-6653



 GOTOBUTTON BM__ Tina.M.Clarke@cmpx.saic.com 



 GOTOBUTTON BM__ http://www.saic.com 

PLATFORM:  Silicon Graphics (SGI), Intergraph TDZ, Windows 95/NT

DESCRIPTION:  ExoDIS is a simulation development environment that enables users to define environmental effects and entity characteristics for real-time visual simulation applications.  It includes support for participation in or stealth viewing of DIS exercises.  ExoDIS allows the implementation of various VR input devices, and supports the retrieval of large databases from both hard disk and CD-ROM.  Geographic, UTM and State Plane coordinates are supported.


ExoDIS reads parameter files for the F-14, F-15, F-16 and F-18.  Full aerodynamic models are included.  Models for terrain, aircraft, buildings, vehicles and weapons can be developed with Cyber Vision or with MultiGen.  ExoDIS can import and export MultiGen's OpenFlight format.  The software is also compatible with DTED, .obj, .dxf, .nff, .bin, .sgo, .iv and other formats.


The optional Advanced Weather Control module allows the user to place rainstorms, fog and other weather conditions throughout the environment.  Users control the timing, placement, duration and intensity of environmental effects.


The optional GPS module enables ExoDIS to display either real-time or previously recorded GPS position data.  Position, heading, velocity and other data can be shown in a GPS panel, and graphical models of assets equipped with GPS instrumentation can be depicted in the 3-D virtual environment.


The Icon Force Management Module enables users to view thousands of entities in real-time through standard or custom military symbology of both friendly and enemy forces.  These forces can be manipulated through animated script files, GPS data, DIS PDUs or combinations of all three.  Users can de-aggregate down to entity level, or aggregate up to theater level.  The modules also allows the use of moving, colored areas of influence that can be manipulated at the entity or icon level.  Users can view how the area of influence around a given unit is affected by the movement of that unit.


Other ExoDIS modules deal with animation, aerodynamics, multiple channels, etc.  


The Vicksburg District of the U.S. Army Corps of Engineers has used Cyber Vision and ExoDIS for hydrographic modeling.


As of April 1998, Science Applications International Corporation (SAIC) has acquired from Computer Explorations, Inc. (CEI) a license to the source code, object code, exclusive government distribution rights and government customer base for CyberVision, DISplay and ExoDIS.

System requirements:  OpenGL is required for non-SGI hardware.  Windows 95 and Windows NT 3.5.1/4.0 are supported.

Price:  (These prices were quoted in January 1998.)  The ExoDIS simulation development package costs $5K, with $1K for annual maintenance.  A run-time version of ExoDIS costs $2.5K.  The GPS module costs $3.5K.  The Advanced Weather Control module costs $2K.  The Icon Force Management Module costs $4K.  Training on CEI products costs $600 per day.

Source of information:  Vendor literature (updated 04-98).

PRODUCT NAME:  Explorer

SOURCE:  Numerical Algorithms Group

ADDRESS:
1400 Opus Place



Suite 200



Downers Grove, IL 60515



630-971-2367



 GOTOBUTTON BM_¶_ http://www.nag.com 

PLATFORM:  SGI, SUN SPARC, IBM RS/6000, Cray Y-MP, HP/9000, DEC Alpha, Intel NT

DESCRIPTION:  Explorer is a visual programming environment for 3-D data visualization, manipulation and animation.  The software consists of a library of modules that can be connected build custom applications to read and visualize data.  There are three main components: the Map Editor (a work area for creating and modifying maps - collections of modules that carry out a series of related operations on data sets), the DataScribe (a conversion tool for moving data between Explorer and other data formats), and the Module Builder (for building custom modules).  Explorer is seamlessly integrated with SGI's Inventor and ImageVision Library.  


Explorer supports binary, HDF, PDB, Plot3D, SEGY, MIF, NTF, ESRI, Inventor and other formats.


A user can launch maps and modules from the Module Librarian into the Map Editor.  Each module performs an algorithmic function on the data passing through it.  Modules can be anything from data readers and format converters to isosurface generators, image processing algorithms, equation solvers and renderers.  A module may be constructed of many smaller modules.  


A module control panel gives the user access to module functions.  Widgets on the control panel let the user adjust parameter values.  Input and output ports allow data to be passed between modules that are wired together.  When a module is fired, it processes the data it has received and sends it to the next module downstream.  Data can be rendered as 2-D or 3-D geometric objects in the Render module.  Objects in the Render window can be manipulated for closer examination.  Users can pick a point in the renderer or display window and use information about the point in an upstream module.


Datascribe lets users import various data formats.  Users can save data files into non-Explorer file types, enabling non-programmers to read and write files from other applications without having to write code or interfaces from one set of protocols to another.  This is significant for users with large data sets that have been written in dissimilar environments.


Explorer uses a distributed, asynchronous execution model; modules are semi-autonomous and do not rely on a master process to tell them to execute.  This enables modules to compute in parallel, given sufficient data.  Thus, on a multiprocessor workstation, or in a distributed environment with modules distributed across multiple machines, Explorer can potentially keep more computing resources busy.


While Explorer was originally developed by Silicon Graphics (SGI), SGI and the Numerical Algorithms Group (NAG) jointly developed Explorer 3.0.  NAG has ported the software to non-SGI platforms and supports Explorer 3.x on both SGI and non-SGI platforms.  Thus, among other enhancements, there are now modules based on the NAG libraries.


Explorer was used in the development of the Electric Atlas, which lets users manipulate a 3-D texture-mapped Earth in real-time.  Geographic regions of interest can be highlighted and then displayed at a larger scale in a separate window.  Using a mouse, a user can fly over and examine a region in detail.  Every kilometer of the Earth's surface is represented by one colored pixel, and the ground color database is co-registered to a global elevation database.  Plans call for other databases (e.g., clouds and political boundaries) to be added to the system in the future.


Explorer has also been used to view the simulation of global smoke dispersion.  The Los Alamos National Laboratory's Global Climate Model generated smoke data based on oil fires in Kuwait, and simulated the projected path of the smoke particles as they moved into the atmosphere and migrated around the world.  GeoSphere project data were used for the geographic reference.  This custom application was built using available Explorer modules.  Explorer has also been used at NIH, the Center for Astrophysics and MIT.  Many universities and research institutions make Explorer modules available as public domain software.

System requirements:  16 MB RAM and 200 MB disk space.

Price:  A node-locked license costs $3,000; a floating license costs $4,000.

Source of information:
SunExpert, October 1997.





PRODUCT NAME:  Expression

SOURCE:  Centric Software

ADDRESS:
50 Las Colinas Lane



San Jose, CA 95119-1212



408-574-7802



 GOTOBUTTON BM_·_ http://www.centricsoftware.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  Expression is an OpenGL software suite for real-time, interactive generation of 3-D graphics.  Expression allows non-programmers to create, prototype and test 3-D virtual environments for simulation-based training and design/engineering applications.


Basic Expression comes with real-time dynamic behavior, a testing and optimization module and a real-time player module.  Other optional modules are available for real-time character animation, user-defined routine integration and enhanced 3-D geometric modeling.


Expression reads more than 30 common file formats, including Alias/Wavefront and Inventor; CAD formats such as DXF and IGES; and visual simulation formats such as DWB and FLT.  Expression also supports a wide range of display and tracking devices.

System requirements:  * * *

Price:  Expression base price is $14,999.  The Modeler Module is $9,999 and the Programmer's Module is $4,999.

Source of information:
NASA Tech Briefs, November 1995.

PRODUCT NAME:  EziCad

SOURCE: EziCad

ADDRESS:
 GOTOBUTTON BM_¸_ EziCad Inc.  



P.O. Box 237108



New York, NY 1002



http://www.ezicad.com

PLATFORM: PC

DESCRIPTION: EziCad software is designed to support surveyors and civil engineers.  It is a standalone program with capabilities for field data collection, digital terrain modeling and map production.    


EziCad interfaces with data collectors to support field data collection and processing.  Users can establish feature code libraries to separate data into layers.  These feature codes let users automatically draw lines and symbols on collected points.


Users can model surfaces from random points and breaklines, create TINs, generate and annotate contours, interpolate profiles and calculate volumes.  Surfaces can be shaded.  Models can be divided into height and/or slope ranges.


Users can design and view EziCad models in 2-D or in 3-D.  For example, a user can move the cursor along a road design and simultaneously view a profile (with a vertical line depicting the current position), go on a walk-through of the 3-D scene, and look at a cross section of the same location.


Users can export EziCad models as 3-D faces for enhanced rendering by other software packages.  EziCad can import DWG, DXF, ASCII and other file formats.  The software exports FPF, VRML 3D, EMF, Genamap, Geocomp, Geovision, ASCII and other formats.

System requirements:  * * *

Price: $295.

Source of information:
Professional Surveyor (November 2001).






Vendor literature (obtained September 2001).

PRODUCT NAME:  EZ*IR

SOURCE:  MTL Systems

ADDRESS:
3481 Dayton-Xenia Road



Dayton, OH 45432-2796



513-426-3111



 GOTOBUTTON BM__ jim@mtl.com 



 GOTOBUTTON BM__ http://www.mtl.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  EZ*IR is a dynamic infrared (IR) simulation system that can be integrated into existing visual simulation systems in real-time environments.  It provides dynamic, first principles-based exitance simulation for thermal modeling based on NGA data.  The IR scene is based on a database of terrain features and ground and air vehicles that move through the database area.  Centric Software's Designer's Work Bench has been used for model-building, and Centric’s EasyScene has been used for real-time visualization. 


EZ*IR generates colors for IR scenes rendered by visual simulation applications, based on prevailing environmental conditions and vehicle dynamics.  EZ*IR uses DFAD information embedded in a visual model and its vehicle thermal models to generate the IR scene.  Color values are replaced with IR intensities that are calculated according to physical properties, environmental and ambient conditions and the IR band of interest.


EZ*IR’s architecture is extensible; it can support simulations of a variety of regions of the electromagnetic spectrum.  EZ*IR integrates with simulations through a shared memory interface.  Users supply atmospheric and dynamic information, and EZ*IR provides colors for objects.  


EZ*IR supports Centric Software's Designer's Work Bench 3.0 and MultiGen's Flight 14.1 formats.  The visual simulation's model loader is used to create extra state information and materials, and EZ*IR then colors these materials while running in real time.  EZ*IR can work with any Performer loader for which source code is available.


EZ*IR has been integrated with Centric Software's EasyScene visual simulation product, and SGI's Easy-View demonstration package.  EZ*IR can be integrated with any Performer-based simulation package, provided that Performer callbacks are supported.  With non-Performer-based simulations the exitance model can still communicate over the shared memory interface, but the act of applying the colors changes.


EZ*IR supports DFAD Level 2, in which a building has a single color value.  Higher levels of fidelity (e.g., DFAD Level 1) can be simulated by subdividing buildings into different groups and assigning different Feature ID (FID) and Surface Material Code (SMC) combinations.  IR texturing is invoked for any textured database.


EZ*IR's exitance model handles thermal and reflected IR.  EZ*IR also supports real-time collection of exitance model output (i.e., temperature, emitted exitance, reflected exitance, total exitance and color value).


To calculate IR exitance values for each feature in a scene, EZ*IR uses latitude and longitude, date and time, IR band, air temperature, atmospheric model, weather information, contrast and brightness indicators, location and state of dynamic platforms, etc.

System requirements:  An SGI Onyx-class computer running IRIX 5.3 or 6.2.

Price:  * * *

Source of information:
Vendor literature (updated 11-97).

PRODUCT NAME:  FalconView

SOURCE: Hill Air Force Base

ADDRESS: 
Software Support Facility



800-773-7739



 GOTOBUTTON BM_¹_ http://www.falconview.org 

PLATFORM: Windows 95/98/NT

DESCRIPTION: FalconView displays various kinds of digital map data (aeronautical charts, images, elevations, etc.) and associated geographically referenced overlays.  These overlays are oriented toward the mission planning functions of aviators and aviation support personnel.  The software also supports GPS feed and a moving map display for airborne platforms.


Users can automatically or manually import current Chart Updating manual (CHUM) data from the monthly CADRG Supplement Disk.  Routes can be displayed as rhumb lines or great circles.  Tick marks showing time and distance can be displayed on calculated routes or legs of routes.  Users can rehearse calculated routes with a ship symbol that moves along each route.  


A Route Editor tool lets users view changes in elevation for an entire calculated route.  Users can adjust route points or insert new points to account for possible terrain clearance problems.  FalconView displays DTED with colors that represent elevation ranges.  A dialog allows users to set these ranges, and there is an option to revert to a grayscale display.  FalconView can draw contour overlays based on DTED Level 1 or 2.


Users can associate multiple links with overlay objects such as threats, local points, route points, etc.  Links can be any documents (MS Word files, graphic files, Internet browser links, etc.) that can be accessed over the network. 


FalconView includes drawing tools.  Among other things, users can add georeferenced bull’s eye overlays.  Users can interactively adjust the brightness and contrast of CIB images with slider bars.  There is also an Auto Set command that calculates the best settings for a particular display.


FalconView 3.2 supports NGA CADRG, CIB, DAFIF and DTED; USGS DOQ and DRG; GeoTIFF and SHP file formats.  DAFIF can be obtained directly from the NGA web site.  The Geo-Rect standalone application enables users to convert ADRG, BMP, JPEG and TIFF files to GeoTIFF files, which can then be displayed in FalconView.  Users also have the option to choose a set of threat icons that comply with a subset of MIL-STD-2525.  The supported symbols are based on USSOCOM’s top 100 symbols.


There is an add-on application for FalconView 3.1.2 and higher called SkyView, which provides 3-D perspective views of the area of interest, including any overlays in use.  With SkyView installed, users can observe route rehearsal from any point of view.  The virtual camera can also be attached to a moving ship to watch the playback from the pilot’s point of view.  Another plug-in module deals with solar and lunar illumination effects.


FalconView is part of the Air Force and Navy/Marine Corps Personal Flight Planning Software (PFPS), which also includes Combat Flight Planning Software (CFPS), Combat Weapon Delivery Software (CWDS), Combat Air Drop Planning Software (CAPS), etc.  Some FalconView components are being ported to the Joint Mission Planning System (JMPS) environment.  (JMPS has been mandated to be the next mission planner.  The Air Force ESC/AC and the Navy PMA-233 have been directed to migrate AFMSS/MPS, PFPS and TAMPS to JMPS as part of the Global Comaand and Control System (GCCS).)


FalconView is used by the U.S. Air Force mission planning community and the U.S. Special Operations Forces.  A special version of FalconView has been developed for Government personnel who are outside the normal mission planning distribution chain.  This version (called FalconLite) is available directly from NGA and is considered not suitable for aviators because it does not support route planning.  


Note: FalconView is a registered trademark of the Georgia Tech Research Institute (GTRI), as is SkyView.

System requirements: * * *

Price: FalconView is available at no cost to U.S. Department of Defense entities and U.S. Government agencies.  Army Aviation users should contact the AMPS program office at Redstone Arsenal ( GOTOBUTTON BM_º_ amps@peoavn.redstone.army.mil.) 

Source of information:
Program literature (updated April 2003).

PRODUCT NAME:  FAST

SOURCE:  COSMIC

ADDRESS:
382 East Broad Street



Athens, GA 30602



706-542-3265



 GOTOBUTTON BM__ service@cosmic.uga.edu 



 GOTOBUTTON BM__ http://www.cosmic.uga.edu 

PLATFORM:  Silicon Graphics

DESCRIPTION:  The Flow Analysis Software Toolkit (FAST) is a software environment for visualizing data.  FAST consists of separate modules that run simultaneously.  The user can load data files, perform calculations, visualize the results, construct 3-D scenes, and plot, animate and record the scenes.


FAST combines the capabilities of other programs such as PLOT3D, RIP, SURF and GAS into one environment with modules that share data.  FAST's modules have a consistent, interactive GUI.  Most commands are entered by pointing and clicking.  The environment can be custom configured, and new modules can be developed and added as needed.  The modules that have been developed for FAST include VIEWER, FILE IO, CALCULATOR, SURFER, TOPOLOGY, PLOTTER, TITLER, TRACER, ARCGRAPH, GQ, SURFERU, SHOTET, and ISOLEVU.


VIEWER provides central control for the FAST environment. SURFER operates on grid data read in by FILE IO and generates a variety of grid surfaces.  These surfaces can be rendered as points, lines, vectors and polygons. Each surface can be colored and shaded.  TRACER calculates and displays particle paths.


FAST is used by the Army Research Laboratory’s Scientific Visualization Team.  NASA has used FAST along with AVS and Wavefront’s Advanced Visualizer to produce animations of lunar topography, based on data collected by the Clementine Mission.

System requirements:  16 MB RAM (32 preferred), 75 MB disk space, and IRIX 3.3 or later.

Price:  FAST program:  $2,000.  Documentation:  $72.

Source of information:
Software Technology Update, Winter 1993.

PRODUCT NAME:  Feature Analyst

SOURCE: Visual Learning Systems

ADDRESS:
P.O. Box 8226



Missoula, MT 59801



406-829-1384



 GOTOBUTTON BM_»_ sales@vls-inc.com 



 GOTOBUTTON BM_¼_ Http://www.vls-inc.com  

PLATFORM: Windows 95/98/ME/2000/NT/XP

DESCRIPTION: Feature Analyst is an extension for ESRI ArcView/ArcGIS and ERDAS IMAGINE software.  It was developed to improve the efficiency of extracting feature data from high-resolution imagery.  The software uses inductive learning to model the feature extraction process.  It does this by providing machine learning algorithms for classification of features specified by the user.  These algorithms take into account the spatial context of target features, and the classification is iteratively improved.


Feature Analyst Standard includes capabilities for feature extraction within the ArcView or ArcGIS environment, Learning Explorer for object-specific feature extraction, hierarchical learning for adaptive feature extraction to identify objects in complex and cluttered scenes, software agent technology including Reactive Learner and Batch Learner, clutter removal, and a Learning Library.


Feature Analyst Professional includes all of the above, plus capabilities for change detection, data fusion, unsupervised classification, learning from discrete class data, and improved batch classification.  Users can fuse raster data, and also combine vector files.  The Professional version also supports 3-D feature extraction, so users can exploit LIDAR data and DEMs.


Feature Analyst supports all image formats supported within ArcView, including MrSID, JPEG, TIFF, ERDAS LAN and ERDAS IMG.  VLS recommends the use of ERDAS LAN images when available.  Feature Analyst will decompress MrSID images automatically before extracting features. 

System requirements:  Feature Analyst has the same minimum hardware requirements as ESRI’s ArcView.  However, VLS recommends at least a 500-MHz Pentium II, 128 MB of RAM, and 500 MB of hard disk space.

Price: Feature Analyst Standard costs $2,488 (GSA).  Feature Analyst Professional costs $9,970 (GSA).  The prices are the same for both ESRI and ERDAS extensions.

Source of information:
Vendor literature (December 2003).

PRODUCT NAME:  Firmament

SOURCE: John McLusky 

ADDRESS:
 GOTOBUTTON BM_½_ http://homepages.enterprise.net/emclusky/firmament/ 

PLATFORM: * * *

DESCRIPTION:  Firmament is a tool that supports TerraGen by providing capabilities for importing and manipulating files, and for filtering images.


Firmament supports USGS DEM and SDTS, 3DEM BINN and DAT, BMP, STM (Simple Terrain Map), POV-Ray heightfields (TGA files used to describe terrain in POV-Ray software) and 16-bit RAW files.


There is a tool for normalizing the values in a DEM, and there is a tool for unsharpening images.

System requirements: TerraGen software.

Price: Firmament is a free download.

Source of information:
Author’s Web site (June 2000).

PRODUCT NAME:  FLAMES

SOURCE:  Ternion

ADDRESS:
2227 Drake Avenue



Suite 27



Huntsville, AL 35805



205-881-9933



 GOTOBUTTON BM_¾_ flames@ternion.com     



 GOTOBUTTON BM__ http://www.ternion.com 

PLATFORM:  HP, SGI, SUN, Power PC and Windows NT.

DESCRIPTION: The Flexible Analysis And Mission Effectiveness System (FLAMES) is a simulation system with applications that support scenario definition, scenario execution, scenario post-processing and scenario visualization.  These applications are called FORGE, FIRE, FLARE and FLASH, respectively.  The applications supplied with FLAMES can be customized, and new FLAMES-based applications can be developed.  Users can simulate the behavior of systems by exploiting the software supplied with FLAMES or by writing their own code.


FLAMES 5.1 can import 3-D terrain databases generated by TERREX’s Terra Visto Pro Builder.  The Waypoint Editor Tool enables users who are editing waypoints in FORGE to move, add and delete waypoints with the mouse, directly in the 2-D view.  Users can now create data sets that contain multiple GeoTIFF maps for use in the 2-D view.  Once these data sets are loaded, users can change the 2-D view map by making a selection from the Select Map drop-down list on the FORGE or FLASH toolbar.


A multi-threading option allows FLAMES-based simulations to execute scenarios using two or more processors on a multiple-processor Windows platform.



A FLAMES-Vega interface is available to provide the ability to visualize and interact with FLAMES scenarios using Vega's 3-D graphics.  This also lets users attach realistic, sophisticated behaviors to objects visualized in Vega.


The National Air Intelligence Center (NAIC) uses FLAMES.  In April 1997, NAIC demonstrated how FLAMES provides a 2-D overview and a 3-D window and lets users visualize air engagements, assess radar performance, etc.


The Air Force Research Lab’s Munitions Directorate (AFRL/MN) has used FLAMES for its simulation framework.  AFRL/MN uses FLAMES for its Integrated Concept Evaluation Tool (ICET).  ICET addresses modeling, simulation and analysis of advanced intercommunicative weapon concepts.  FLAMES enables AFRL/MN to integrate existing munitions models.

System requirements:  * * *

Price: In April 1997, a run-time license for an interactive version of FLAMES on a UNIX workstation cost about $14,500 with annual maintenance (15%) required.

Source of information:
Military Training Technology, Volume. 8.3, 2003.






Real Time Graphics, June 2003.






Vendor literature (acquired April 1997).






Demonstration at NAIC, April 1997.

PRODUCT NAME:  Fledermaus

SOURCE:  Interactive Visualization Systems (IVS)

ADDRESS:
2 Garland Court



P.O. Box 69000



Fredericton, NB



Canada E3B 6C2



506-454-4487



 GOTOBUTTON BM_¿_ info@ivs.unb.ca


 GOTOBUTTON BM_À_ http://www.ivs.unb.ca 

PLATFORM: Windows NT/2000/XP, Linux, Macintosh, SGI and SUN

DESCRIPTION: Fledermaus is an interactive 3-D data visualization system that can support applications such as swath bathymetry editing and quality control, dredge planning, environmental impact assessment, etc.


Users can visualize and interactively explore multiple data sets and data types of different resolutions simultaneously.  Data sets can be interactively queried.  Explorations can be recorded and used to create movies.  Users can drape 2-D data over 3-D surfaces.  Fledermaus provides automatic level-of-detail switching and includes tools for point query, interactive data editing, interactive data coloring and cross-section delineation.  Different surfaces of the same area can be superimposed or shown side by side.  Full-color stereo viewing is possible with the use of LCD glasses.  Output can be saved as standard video or stereo video.


Fledermaus can convert from UTM to geographic coordinates.


Fledermaus is designed to handle many different data types.  These include digital elevation models, seismic subsurface data, imagery, solid models, etc.  The software can import ASCII XYZ, NetCDF, ETOPO, USGS DEM, DTED, SHP, DXF, OBJ, 3DS, TIFF, JPEG and other file formats.  Version 5.3.2 can import Caris weighted grid files for further processing and visualization.  (This requires that Caris software also be resident.)  Fledermaus can output ASCII XYZ files of gridded surface and line objects, images, map sheets and movies.  Version 5.2.3 can write the BMP format.


The November 1998 issue of Point of Beginning describes how Fledermaus was used to visualize the bathymetry of Lake Tahoe.  This project is also described at  GOTOBUTTON BM_Á_ http://blt.wr.usgs.gov/tahoe/openfile.html. 

System requirements: General requirements are a 3-D graphics card that supports OpenGL (e.g., an NVIDIA card), 128 MB of RAM (256 MB recommended), a fast CPU and a 3-button mouse.  Fledermaus also requires the installation of Hummingbird Exceed and Exceed3D on Windows systems.  Otherwise, IVS recommends an O2, Indigo2 or Octane platform from SGI; or a SUN SPARC Ultra 2 or 10 computer with a Creator 3D graphics card.

Price: Sold as a suite that includes both visualization and processing tools, Fledermaus costs $18,500.  A version that includes only the core visualization tools costs $10,000.

Source of information:
Vendor literature (updated December 2003).






Point of Beginning, November 1998.






USATEC Draft Report "Geospatial Data 3-D Visualization," March 1995.

PRODUCT NAME:  FlightGear

SOURCE: The FlightGear Project

ADDRESS:
 GOTOBUTTON BM_Â_ http://www.flightgear.org 

PLATFORM: Windows and Silicon Graphics IRIX

DESCRIPTION: The goal of the FlightGear project is to create a flight simulator framework for use in research or academic environments, to promote the development and pursuit of flight simulation ideas, and to provide an end‑user application.  The concept is that FlightGear’s open simulation framework can be expanded and improved by anyone interested in contributing.


The base package comes with scenery of the San Francisco Bay area, but more data can be found from various sources.  Users can import 3-D aircraft models and textures from Microsoft Flight Simulator.  A sister project called TerraGear handles scenery generation.  TerraGear generates FlightGear scenery automatically from free, publicly available data sets.


FlightGear is written mostly in C++, with some supporting C code.

System requirements: Flight Gear is an OpenGL application.  It requires a 3-D graphics acceleration card with full OpenGL drivers to achieve smooth frame rates.  Users can expect rates of about 60 frames per second on a 1-GHz PC with a GeForce card.  Actual frame rates will vary with scene complexity, which changes according to the view direction and the area being viewed.

Price: Free.  The FlightGear flight simulator project is an open‑source, multi‑platform, cooperative flight simulator development project.  Source code is available and licensed under the GNU General Public License.  Source code is the primary form of distribution, but pre-compiled binaries are available for Windows and SGI IRIX.  

Source of information:
Project literature (acquired May 2003).

PRODUCT NAME:  Flight Simulator

SOURCE: Microsoft

ADDRESS:
 GOTOBUTTON BM_Ã_ http://www.microsoft.com/games/fs2000/ 

PLATFORM: Windows 98/2000/ME/XP

DESCRIPTION: Microsoft Flight Simulator is a game that has been available for about 18 years and has a vast community of users.  


Worldwide scenery with 3-D terrain, more than 20,000 airports and weather effects are available for the game.  Flight Simulator 2002 uses landscapes created with ERDAS IMAGINE software.  There is a map view, and users can import elevation data and use the game as a flyover tool.  There are seasonal versions of textures, and night/day textures for all areas of the world.  There is a combat version, with a mission builder.  Some third-party developers have created custom scenery.


A developer’s kit called Terrain SDK provides tools for users interested in adding terrain to Flight Simulator. The Terrain SDK documentation describes how to turn USGS DEMs into scenery files.  Supposedly, this doesn't require programming skill.


Flight Simulator includes both Global and Local weather models.  Global weather is selected by default; users can make changes by adjusting sliders.  With Global weather, users take off and fly in the same weather wherever they go.  When the Local button is pushed, a map displays the area around the current position of the aircraft.  Any weather reporting stations in the area will be represented by small, green triangles.  When a user clicks on a triangle, the name of the reporting station appears below the map, along with weather selections applicable to that station.


Flight Simulator also enables users to fly in real-world weather, via a data feed from Jeppesen, updated every 15 minutes.  Meteorologists at Jeppesen analyze current and forecast weather data, observations, satellite and radar images, and other relevant data.  Jeppesen combines gridded weather data received from numerical models operating at the National Center for Environmental Prediction and the UK Bracknell Weather Center.  Flight Simulator users can download the weather conditions for the entire world; users are warned, however, that there might be occasional server failures that prevent downloading of current weather.


The U.S. Navy issues Flight Simulator to student aviators, due to the success of an Ensign who achieved top gun status at Corpus Christi Naval Air Station after logging 50 hours of flight time on the game.  The T-34C Turbo Mentor training aircraft has been incorporated into the product, along with scenery from areas surrounding naval aviation training bases in Corpus Christi and Pensacola.  However, the game is not HLA-compliant, and it is not meant to be a substitute for certified simulations.

System requirements: A 300-MHz Pentium II with 64 MB of RAM, 650 MB of disk space, 100 MB of swap sapce, 16-bit SVGA color, a quad-speed CD-ROM drive, and a DirectX-compatible 3-D graphics accelerator with 8 MB of memory.

Price: Flight Simulator 2002 costs $54.95.  The Professional Edition of Flight Simulator 2002 costs $74.95.

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  Flight Unlimited II

SOURCE:  Looking Glass Technologies

ADDRESS:
100 Cambridge Park Drive



Cambridge, MA 02146



617-441-6333



 GOTOBUTTON BM__ cs@lglass.com 



 GOTOBUTTON BM__ http://www.lglass.com 

PLATFORM:  DOS, Windows 95 and Macintosh

DESCRIPTION:  Flight Unlimited II is a game that uses real-world imagery.  It was developed with Kinetix's 3D Studio MAX.


The game uses the ZOR 3-D graphics engine.  A cache system takes data from the CD-ROM and displays it at 15 frames per second at a pixel resolution of 640 x 400.


There is a choice of five planes:  Decathlon Bellanca, Extra 300S, Grob S-103, Pitts S-2B and Sukhoi SU-31.  There are 33 lessons to teach players how to perform acrobatic maneuvers.  Five different cockpit views and seven external camera views are available.


Players can fly through over 8,500 square miles of four-meter resolution imagery of the San Francisco Bay area, with all buildings and objects higher than ten stories rendered as 3-D models.  Terrain data are available for eleven locations, including Bordeaux, France and parts of Alaska, Arizona, California, Maine, New Hampshire, Virginia.  


Flight Unlimited II includes interactive radio communications with the tower.  Several of 256 pre-recorded phrases are spliced together on the fly, depending on the situation (e.g., take-off, landing, flying over restricted areas, etc.).

System requirements:  For Macintosh:  A 66-MHz 601 with a 256K Level 2 cache, System 7.5 or higher, 8 MB of RAM, a 2 x CD-ROM drive, 25 MB of  disk space and a popular controller device (e.g., Thrustmaster).  For DOS: A 33-MHz 486+ running MS-DOS 5.0+, with 8 MB RAM (12 MB required for 1024 x 768 mode), 25 MB of disk space, a 2 x CD-ROM drive, DOS CD-ROM extensions 2.1+ and an MS-compatible mouse.

Price:  * * *

Source of information:
Vendor literature (obtained May 1997).






Digital Magic, May 1997.

PRODUCT NAME:  FlightViz

SOURCE: SimAuthor

ADDRESS:
1790 38th Street



Suite 206



Boulder, CO 80301-2600



303-545-2132



 GOTOBUTTON BM_Ä_ jfreedman@simauthor.com 



 GOTOBUTTON BM_Å_ http://www.simauthor.com 

PLATFORM: Windows 98/2000/NT, SGI IRIX

DESCRIPTION:   FlightViz is a software environment for 3-D visualization and analysis of aircraft, simulator and telemetry data.  It is designed for use by non-programmers.  The software interfaces with simulators and supports numerous FDR/QAR readout systems.  It can be used to replay recorded simulator and crew station video and audio data to enhance training effectiveness.


FlightViz models aircraft, runways, terrain and instruments.  Supported model file formats include FLT (OpenFlight), 3DS (3D Studio MAX) and DWB (Designer’s Workbench).  The product or output of a FlightViz session can be video (NTSC or PAL), audio, screen captures (TIFF, GIF, JPEG, etc.) or any combination of these.


SimAuthor is using FlightViz to design and develop a Trainer Debrief Work Station (DWS) for the CH-60S helicopter Tactical Operational Flight Trainer (TOFT), which is managed by Naval Air Systems Command.  When integrated into the DWS, FlightViz provides 3-D graphical feedback to student pilots following training sessions on a Ch-60S simulator.  Users can view 3-D renderings of the aircraft’s flight with reference to the surrounding terrain and runways, from inside or outside the cockpit.  They can virtually re-enact flights, and view video images of their performances during simulations.


FlightViz is in use at Keesler AFB and at Little Rock AFB.  Honeywell has used FlightViz to enhance its Aircraft Data Recovery and Analysis System by giving it a 3-D visualization component.  Lockheed Martin has used FlightViz in its C-130 Aircrew Training System, to enable aircrew members to be debriefed with a 3-D visual reconstruction of their training missions. 


Evans & Sutherland has allowed SimAuthor to re-purpose E&S rendering software and airport content for use within FlightViz.  E&S produces detailed, FAA-certified airport databases.  SimAuthor will integrate E&S airport scenery and associated rendering technology with FlightViz’s 3-D displays.  The same enhancements will be made to SimAuthor’s AirportFam and TaxiFam products, for which FlightViz provides the basis. 

System requirements: For a PC platform, SimAuthor recommends a 550-MHz Pentium III with 256 MB of RAM, a 20-GB hard disk, an ELSA Gloria II AGP card with 64 MB of video RAM, a 10/100 Base T PCI Ethernet card, RW CD-ROM, sound card and speakers.

Price: FlightViz is available as a software-only product, or as an integrated turnkey system.

Source of information:
MS&T, Issue 1/2004.






Real Time Graphics, March 2002.






Vendor literature (updated July 2001).






Real Time Graphics, June 2001.

PRODUCT NAME:  FLITESOFT

SOURCE:  RMS Technology

ADDRESS:
124 Berkley Avenue



P.O. Box 249



Molalla, OR 97038



800-533-3211



 GOTOBUTTON BM__ 72163.3342@compuserve.com 

PLATFORM:  PC

DESCRIPTION:  FLITESOFT is a flight planning system.  Flight plans can be flown in a graphic environment that displays ground elevations and weather systems that would be encountered during real flight.  


Users can enter data and check waypoints on FLITESOFT's spreadsheet-like Worksheet, and changes are automatically depicted on a graphic Chart.  On the Chart, data can be added or removed, and user can zoom in or out and measure distances.  An optional ChartMaster CD adds details such as background terrain elevation coloring, major highways, rail lines, power lines, water features, cities and obstructions.


The Flight Profile provides a side view of the flight over a cross section of terrain elevations.  Checks are made and warnings given if necessary for a range of possible problems (e.g., inadequate clearance, obstructions at takeoff or landing points, special use airspace, weather enroute, currency of information, etc.).


FLITESOFT's VISTA module adds a moving map display to plot the user's position.  VISTA is compatible with popular LORAN and GPS units.  The Virtual Flight module uses topographic data and 3-D graphics to generate cockpit views of the terrain throughout the U.S.  FLITESOFT checks every flight for terrain clearance.  The graphic planning screen includes a scale to measure the distance between two points as well as the highest terrain elevation for that leg.  Spot elevations can also be determined for any point in the conterminous U.S.

System requirements:  486/50-MHz PC running Windows 3.1 or Windows 95, with 8 MB of RAM and 8-20 MB of hard disk space.

Price:  FLITESOFT Professional costs $198.  FLITESOFT Commercial costs $398.  FLITESOFT Worldwide Commercial costs $598.  VISTA costs $198.  The ChartMaster CD costs $29.95.

Source of information:
Vendor literature (updated March 1997).

PRODUCT NAME: FloorPLan 3D Design Suite

SOURCE: IMSI

ADDRESS:
75 Rowland Way



Novato, CA 94945



800-833-4674



 GOTOBUTTON BM_Æ_ http://www.imsisoft.com  

PLATFORM: Windows 

DESCRIPTION: FloorPlan 3D Design Suite is a collection of applications.  It includes FloorPlan 3D (which has an integrated LightWorks rendering engine), Landscape Architect, TurboProject Express and Home Designs Encyclopedia.  The suite is intended to help users plan and visualize home, office and garden design projects.  


FloorPlan 3D includes more than 1,000 home designs, each of which can be edited and customized.  Users can set ceiling heights, window heights, and door heights.  Users can also control light sources, cast accurate shadows, and create ambient light.  There are more than 500 pre-drawn 3-D symbols.  A texture library with dozens of options for flooring, wall surfaces, exteriors and object materials is included.  A built-in Materials Estimator allows users to calculate the cost of their designs, upon completion. 


Users can walk through their FloorPlan 3D drawings, and export drawings in DXF format. 


Landscape Architect is a visualization tool that allows users to create virtual landscapes that include typical plants and landscape elements.

System requirements: A 90-MHz Pentium PC with 24 MB of RAM (32 MB recommended) and 140 MB of disk space (55 MB for FloorPlan 3D alone).

Price: FloorPlan 3D Design Suite 8 costs $49.95.

Source of information:
Vendor literature (obtained November 2003).

PRODUCT NAME: FLSIM

SOURCE:  Virtual Prototypes

ADDRESS:
4700 de la Savane



Suite 300



Montreal QC H4P 1T7 Canada



514-341-3874



 GOTOBUTTON BM_Ç_ sales@VirtualPrototypes.ca 



 GOTOBUTTON BM__ http://www.virtualprototypes.ca 

PLATFORM:  Silicon Graphics and Windows NT

DESCRIPTION: FLSIM is a flexible and reconfigurable product for building high-fidelity, six-degrees-of-freedom aerodynamic models that simulate, in real time, the flight characteristic and handling of any fixed-wing aircraft.  FLSIM also provides a generic simulation of aircraft subsystems including models for engines, navigation and autopilot.

System requirements: For SGI: any workstation running IRIX 6.5, with XL to RE2 graphics, 64 MB of RAM and a CD-ROM drive.  For Windows NT 4.0: a 300-MHz Pentium II with PCI or AGP bus graphics accelerator or equivalent (OpenGL hardware acceleration recommended), 64 MB of RAM, a 3-button mouse, an Ethernet card and a CD-ROM drive.

Price: * ** 

Source of information:
Vendor literature (updated February 1999). 

PRODUCT NAME:  Flyby








SOURCE:  NASA/Goddard Space Flight Center

ADDRESS:
Severe Storms Branch/G12



NASA/GSFC



Greenbelt, MD 20771



301-286-8724

PLATFORM:  Silicon Graphics

DESCRIPTION:  Flyby was developed by NASA primarily for visualizing satellite data that have been pre-processed by Khoros, a public domain image processing package.  Landsat and some specialized data formats are currently supported.  

System requirements:  Any SGI machine.

Price:  Free to government agencies.  

Source of information:
USATEC Draft Report "Geospatial Data 3-D Visualization," March 1995.

PRODUCT NAME:  FLY!

SOURCE:  PCI

ADDRESS:
1925 N. Lynn St. 



Suite 800



Arlington, VA 22209 



703-243-3700



 GOTOBUTTON BM__ sales@pci.on.ca 



 GOTOBUTTON BM__ http://www.pcigeomatics.com 

PLATFORM:  UNIX machines by DEC, DG, IBM, HP, SGI and SUN;  PCs running Windows 3.1, Windows 95, Windows NT and OS/2; Macintosh 

DESCRIPTION:  FLY! generates perspective scenes interactively using imagery and elevation data.  FLY!'s capabilities include interactive control of position, direction, elevation, ground speed and look angle; view cones of 30 to 120 degrees, horizon tilt of 0 to 30 degrees, and foreground zooming; dynamic resizing of the rendering window; several rendering modes; stereo viewing via anaglyph images or SGI Liquid Crystal technology; etc.


FLY! supports PCIDSK, ERDAS (.lan and .img), BMP, DTED, USGS DEM, GRASS, DGN, SPANS, TIFF and other formats.  Movie loops can be saved in JPEG, TIFF, PPM and Parallax  Movie formats.


FLY!'s multi-threaded, integer-based rendering algorithm uses voxel technology that lets perspective scenes be drawn at the theoretical speed limit of the platform.  FLY! requires about 5.2 bytes of RAM per pixel of imagery (e.g., 21 MB for a 2K x 2K image) - this is so there is enough space in memory for FLY! to build its level-of-detail pyramids.


Users can choose among rendering modes; higher quality rendering improves the appearance of the terrain, but slows down interactive visualization.  For the most visually appealing fly-through, one might wish to make a smooth-mode JPEG movie overnight.  3-D buildings can be added to scenes, but can't be textured.


Users make flight paths by visually adding waypoints to a 2-D overview.  The look angle can be adjusted with a dial; ground speed and elevation can be adjusted with a slider bar.  Elevation options include absolute, relative and no collision.  A 3-D view is shown for each waypoint as it is added.  The coordinates of each waypoint are listed, and any waypoint can be visited by highlighting its position in the list.  Flight paths can be saved for re-use.  Users can also type coordinates into a list, rather than choose waypoints visually.


PCI has provided copies of ACE, ImageWorks and FLY! for the Laptop Visualization Demonstration (LVD), part of the Army Space Exploitation and Demonstration Program (ASEDP). 

System requirements: 32 MB of RAM, 100 MB of disk space and 16 MB of swap space.

Price:  UNIX:  $3,995.  PC and Macintosh:  $1,500. 

Source of information:
Vendor literature (updated January 1997).

PRODUCT NAME:  Force Protection Planner (FPP)

SOURCE: U.S. Air Force Force Protection Battlelab (FPB)

ADDRESS:
1820 Orville Wright Plaza



Lackland AFB, TX 78236



210-671-0056

PLATFORM: * * *

DESCRIPTION: The United States Air Force’s Force Protection Battlelab (FPB) has managed a project that has resulted in a blast visualization tool called the Force Protection Planner (FPP).  The tool is designed to deal with the threat of vehicle-borne improvised explosive devices (VBIEDs).


A West Virginia company called ProLogic led the contract.  Subcontractors were Boeing/Autometric, the Energetic Materials Research and Test Center (EMRTC) at New Mexico Tech, and Weidlinger Associates.  Weidlinger’s role was to develop a simpler-to-use version of its visualization program, NLFlex.  This product was transitioned to the Omaha District Office of the U.S. Army Corps of Engineers in February 2004.


The FPP comprises three models.  Users begin a scenario by using a Boeing/Autometric product called SiteSeer.  SiteSeer allows users to take advantage of existing mapping products such as AutoCAD or the Air Force’s GeoBase, to build the facility of interest.  SiteSeer allows the user to georectify the terrain and correctly situate the facility on it.


With a mouse, a user draws the outline of a building.  Next, the user visits the local engineering office to gather essential details about the building's construction.  SiteSeer uses these details, including the height of the building, to make a 3-D representation of the edifice to be modeled.  With a digital camera, the user then takes pictures of the exterior walls of the building and pastes them onto the exterior of the building being modeled.  The result of this first phase is a photo-realistic 3-D model containing all applicable construction attributes of the facility to be modeled.


The entire SiteSeer-developed scenario is exported as an OpenFlight file that can be used by other parts of the model to perform blast analysis.  A recently released joint blast effects model called BEEM (Blast Effects Estimation Model) performs the actual blast calculations.


ProLogic developed FPP's analytical model, which takes the OpenFlight file and creates 3-D screen shots and movie clips of BEEM-produced blast effects on the building(s) of interest.  Supposedly, FPP can generate these results in a matter of seconds.


To create film clips and screen shots, users choose from a selection of several delivery vehicles and a list of explosives.  The software can simulate explosives of any weight.  FPP also includes a library with an extensive set of military buildings, aircraft, vegetation, and barriers that can be used to add realism to blast visualization scenes.

System requirements:  * * *

Price: * * *

Source of information:
Homeland Security Today, 21 August 2004.

PRODUCT NAME:  ForeSight

SOURCE:  Tripod Data Systems

ADDRESS:
 GOTOBUTTON BM__ http://www.tdsway.com 

PLATFORM:  Windows 95/NT

DESCRIPTION:  ForeSight includes capabilities for COGO, mapping, contouring, profiling, volumetric calculations, 3-D viewing, etc.  The software imports and exports DXF and DWG files.

System requirements:  * * *

Price:  ForeSight costs $995.  ForeSight with Contour and DTM modules costs $1,295.  ForeSight with Contour, DTM and Survey Link modules costs $1,595.

Source of information:
Vendor literature (acquired December 1997).

PRODUCT NAME: Form-Z

SOURCE:  AutoDesSys

ADDRESS:
2011 Riverside Drive



Columbus, OH 43221



614-488-8838



 GOTOBUTTON BM__ formz@autodessys.com 



 GOTOBUTTON BM__ http://www.formz.com 

PLATFORM:  Macintosh, Windows 3.1/95/98/NT

DESCRIPTION: Form-Z is a general purpose 3-D solid/surface modeler that includes digital terrain modeling tools.


Terrain models can be created from mesh, stepped and triangulated contour models, and then trimmed to the shape of a site.  Contour models can be combined to model rivers, roads and flat areas.  A set of spherical objects includes platonic solids, lathed and geodesic spheres, etc.  Mesh models can be created, edited and interactively reshaped, trimmed, split and stitched.  


Objects can be generated and edited interactively or by numerical input.  Boolean operations (union, intersection and difference) can be applied to 2-D and 3-D surfaces.  Lights and shadows are controlled by latitude, date and time as well as by point light source.  Transformations can be recorded as editable macros.  Preview options include wireframe, hidden line, surface rendering and Z-buffer rendering with smooth shading, soft shadows, hard shadows and anti-aliasing.


Form-Z includes objects with multiple parametric personalities, a customizable interface and animation.  Users can create and replay walk-throughs and fly-throughs within Form-Z.  Animations can be exported as AVI and QuickTime files.


Form-Z imports and exports IGES, PICT, DXF, EPS, FACT, RIB, STL, TIFF, Illustrator, 3DGF, 3DMF, 3DS, FACT and OBJ files.  Cartesian axes can be switched, and separate files can be created by object, layer, color or group when exporting DXF, FACT, RIB and 3GDF files.  Form-Z also exports QuickTime movies and supports QuickDraw 3D.  There is also a direct exporter to the Lightscape preparation (LP) file.


Form-Z RenderZone is an integrated package with all Form-Z standard modeling tools as well as a set of rendering options based on the LightWorks rendering engine.  There are seven rendering levels: flat, Gouraud, Phong, preview, z-buffer, full z-buffer, preview ray-trace and full ray-trace.  All levels can be rendered with one or more lights, which can be distant, spot or point light.  Texture mapping can be procedural or pre-captured, environment mapping, bumps, foregrounds and backgrounds.  Reflections, refractions and transparencies can be applied at the full Z-buffer and ray trace rendering levels.  Images can be rendered up to a maximum of 16,000 x 16,000 pixels.

System requirements:  Macintosh II or Quadra with a 68881 or 68882 math co-processor, 4 MB RAM (8 MB  recommended), 8 MB of hard disk and System 6.04 or later.  32-bit QuickDraw is also recommended.  Form-Z also runs on a Power Macintosh with 8 MB of RAM (16 recommended) and 8 MB of disk space.

Price:  Form-Z 3.0 costs $1,495.  With Renderzone, the price is $1,995.  With Renderzone and Radiozity, the price is $2,390.

Source of information:
Game Developer, March 1999.






Digital Magic, April 1998






NT Studio, August 1997.






Vendor literature (updated March 1997).

PRODUCT NAME: Full Spectrum Command

SOURCE: Institute for Creative Technologies (ICT)

ADDRESS:
13274 Fiji Way, Suite 600



Marina del Rey, CA 90292



310-574-5700



 GOTOBUTTON BM_È_ http://www.ict.usc.edu 

PLATFORM: Windows XP

DESCRIPTION: The ICT’s mandate is to enlist the resources and talents of the entertainment and game development industries and to work collaboratively with computer scientists to advance the state of immersive training simulation.  The goal of the ICT games project is to create immersive, interactive, real-time training simulations to help the Army teach decision making and leadership skills.  ICT is cooperating with the U.S. Army Research, Development and Engineering Command, Simulation, Training and Instrumentation (RDE COM STRI), Training and Doctrine Command (TRADOC) and commercial game development companies to create two training simulations - Full Spectrum Command (FSC) and Full Spectrum Warrior (FSW).  


Completed in February 2003, FSC is a PC-based training tool to simulate battlefield coordination at the company level.  The game is designed to develop a company commander’s cognitive skills, tactical decision making, resource management and adaptive thinking.  Various scenarios (developed by the Infantry School at Fort Benning) challenge the player to understand the significance of terrain analysis, potential fratricide, etc.  These scenarios are focused on asymmetric threats within peacekeeping and peace enforcement operations set in eastern Europe.  As the commander of a light infantry company, the user must interpret the assigned mission, organize his force, plan strategically, and coordinate the actions of about 120 soldiers.


In addition to current-day weapons and communications systems, notional future systems are modeled, so users can experiment with projected systems in realistic scenarios.  This enables users to gain insights into the new capabilities and how best to employ them.  Notional future systems include company-level local area networks, direct control of unmanned vehicles, and an array of advanced weapons and sensor systems.


FSC features real-world modeling of sensor technologies such as night vision goggles, man-portable forward-looking infrared sensors, chemical sniffers and radio attenuation; a multi-player capability via local area networks; after-action review; an editor for scenario customization; etc.

System requirements: A 2-GHz Pentium IV with 512 MB of RAM, a 128-MB nVidia GeForce4 card, and Sound Blaster 16 or better.  Four speakers are recommended.

Price: * * *

Source of information:
ICT literature (May 2003).

PRODUCT NAME: Full Spectrum Warrior

SOURCE: Institute for Creative Technologies (ICT)

ADDRESS:
13274 Fiji Way, Suite 600



Marina del Rey, CA 90292



310-574-5700



 GOTOBUTTON BM_É_ http://www.ict.usc.edu 

PLATFORM: Xbox

DESCRIPTION: The ICT’s mandate is to enlist the resources and talents of the entertainment and game development industries and to work collaboratively with computer scientists to advance the state of immersive training simulation.  The goal of the ICT games project is to create immersive, interactive, real-time training simulations to help the Army teach decision making and leadership skills.  ICT is cooperating with the U.S. Army Research, Development and Engineering Command, Simulation, Training and Instrumentation (RDE COM STRI), Training and Doctrine Command (TRADOC) and commercial game development companies to create two training simulations - Full Spectrum Command (FSC) and Full Spectrum Warrior (FSW).



FSW models command and control of a U.S. Army Light Infantry Squad and places the user in the role of a squad leader.  The goal is to complete missions with a nine-man squad (the smallest maneuver element in the U.S. Army) and to return safely.  The focus is on the squad leader’s critical decision making while under fire in tactically complex environments.  The scenarios involve an eastern European urban environment.  The game is designed to simulate peace enforcement and peacekeeping missions as well as military operations on urbanized terrain (MOUT).  Attention is paid to replicate actual Army tactics, techniques and procedures. 


FSC features real-world modeling of sensor technologies such as night vision goggles, man-portable forward-looking infrared sensors, chemical sniffers and radio attenuation; after-action review; an editor for scenario customization; etc.  A multi-player capability via the Internet is planned. 


FSW was previewed for the public in May 2003 at the Electronic Entertainment Exposition, where it won “Best Original Game” and “Best Simulation Game.”  It is planned that a parallel, consumer version of the game will be available at some point in the future.

System requirements: An Xbox.

Price: * * *

Source of information:
Real Time Graphics, July 2003.






ICT literature (May 2003).

PRODUCT NAME:  G3DGMV

SOURCE: Nick Yost

ADDRESS:
 GOTOBUTTON BM_Ê_ yostn2000@yahoo.com 



Http://g3dgmv.sourceforge.net/

PLATFORM: Windows 95/98/2000 and Linux

DESCRIPTION: The 3-D Graphical Map Viewer (G3DGMV) was designed as a viewer for USGS DEM and DLG data.  The software can also read maps in GIF, JPEG, PNG and XPM formats. 

System requirements: * * *

Price: Free.  The software is subject to the GNU General Public License (GPL).

Source of information:
Product literature (February 2002).

PRODUCT NAME:  GA-Vista

SOURCE: G-Graphix

ADDRESS:
Langemarckstrasse 112



79100 Freiburg



+49 (761) 4538700



 GOTOBUTTON BM_Ë_ info@g-graphix.de 



 GOTOBUTTON BM_Ì_ http://www.g-graphix.de 

PLATFORM: Windows

DESCRIPTION:  G-Vista is a viewer for 3-D display of terrain data.  The software supports dynamical reload and decompression of terrain data directly from CD-ROM.  Via keyboard or mouse, users can navigate terrain in real time with six degrees of freedom.  The level of detail is continuously adapted according to the distance of the eyepoint from the terrain.  G-Vista also supports the display of 3-D models and 2-D icons, and text labels for identifying points of interest.


G-Vista uses its own G3D file format.  Virtual terrain is generated with G-Graphix’s G-Scene scene graph editor and G-Render rendering library.


G-Vista is realized as an ActiveX control, so it can be integrated into any ActiveX container.  Users can click on terrain to realize hyperlinks.

System requirements: G-Graphix is built on the G-Render Library, and supports both Direct3D and OpenGL.

Price: There is no fixed price; the software is sold by special arrangement with each customer.

Source of information:
Vendor literature (June 2001).

PRODUCT NAME:  GAIA

SOURCE:  Geometria Systems

ADDRESS:
Atidim, Bldg. 10



P.O. Box 58021



Tel Aviv 61580



Israel



(972) 3 492191

PLATFORM:  Silicon Graphics

DESCRIPTION:  GAIA is a 3-D surface modeling program designed for civil engineering, environmental engineering, and digital terrain modeling.  The system allows the user to manipulate DTMs in real time.  Walk-through sequences can be composed, and many viewing methods are supported.

System requirements:  * * *

Price:  * * *

Source of information:
IRIS Partner Catalog, Fall 1992.

PRODUCT NAME:  GameWare

SOURCE:  Wavefront Technologies

ADDRESS:
210 King Street East



Toronto, Canada



M5A 1J7



800-447-2542



 GOTOBUTTON BM_Í_ http://www.alias.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  GameWare provides developers with graphics tools to create games containing realistic 3-D objects and terrain, 3-D synthetic actors with realistic motion and special effects.  Open architecture allows developers to integrate their existing software tools with GameWare.


In addition to modeling, animation and rendering capabilities, GameWare includes Kinemation, which provides motion control by integrating forward and inverse kinematics.  The Dynamation option uses the principles of physics to ensure that special effects are realistic.  Dynamation comes with a library of effects, called Clip F/X, that enable the creation of phenomena such as explosions, clothing, plants and terrain.


A new interface for real-time motion capture and viewing is provided with Version 3.0 for industry-standard devices such as the Polhemus Ultra Track and Ascension's Flock of Birds.  A PC Connect option is available to connect existing PC tools to the SGI workstation that is used to run GameWare. 

System requirements:  Available for all SGI platforms.

Price:  GameWare 3.0 starts at $10,000.  GameWare 3.0 Pro costs $30,000.

Source of information:
Silicon Graphics World, August 1995.

PRODUCT NAME:  GAS

SOURCE:  COSMIC

ADDRESS:
382 East Broad Street



Athens, GA 30602



706-542-3265



 GOTOBUTTON BM__ service@cosmic.uga.edu 



 GOTOBUTTON BM__ http://www.cosmic.uga.edu 

PLATFORM:  Silicon Graphics

DESCRIPTION:  The Graphics Animation System (GAS) is a menu-driven program providing fast, simple viewing capabilities as well as more complex features for rendering and animation.  It is used to display 2-D and 3-D objects (including wire-frame, solid, hidden surface and shaded models) along with computed data, and to record animation sequences on video digital disk, videotape and 16-mm film.  Objects can be scaled, rotated, translated, mirrored, colored, and combined with legends and text.

System requirements:  4 MB display list memory, 32 bit planes and Z-buffering.

Price:  * * *

Source of information:
NASA Tech Briefs, July 1992.

PRODUCT NAME:  GCI Toolkit

SOURCE:  Photon Research Associates (PRA)

ADDRESS:
5720 Oberlin Drive



San Diego, CA 92121



619-455-9741



 GOTOBUTTON BM__ http://www.photon.com 

PLATFORM:  * * *

DESCRIPTION:  The GCI Toolkit is designed for simulation of the terrain, the ocean, the atmosphere and clouds.  Included is a suite of radiance simulation models: MOSART (an atmospheric radiative environment model), TERTEM (a heat transfer model), GENESSIS (a terrain image generator) and CLDSIM (a cloud scene simulator).  The CLDSIM and GENESSIS models use the atmospheric radiative environment data produced by MOSART to generate synthetic scenes in spectral bands  between 0.2 and 15 microns.


The model output is an at-aperture radiance image for the sensor spectral bandpass, illumination conditions and sensor viewing geometries specified by the user.  Other output includes surface  temperature, reflectance and altitude data.


Supposedly, databases supporting the CLDSIM and GENESSIS scene simulation codes are available in a variety of climatological regimes, spatial resolutions and geographical extents.  These databases describe the geometric shape of the clouds and/or landscape, and define the optical and thermal properties at each position.  Customer-specific databases can also be added to the model library.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained January 1998).

PRODUCT NAME:  GDST

SOURCE: Cubic Applications, Inc. (CAI)

ADDRESS:
4550 Third Avenue SE



Lacey, WA 98503-1053



360-493-6275



 GOTOBUTTON BM_Î_ http://www.cai.cubic.com 

PLATFORM: PC

DESCRIPTION: The Graphical Decision Synchronization Tool (GDST) is visual decision and planning tool for commanders and staff officers at battalion through corps levels.  CAI built the software using MapInfo.  


GDST uses standard NGA mapping products, imports and exports planning overlays, provides contour displays and terrain profiles, displays information on weapon system location and range, displays and updates unit locations, creates a unit database, calculates force ratios, and enables planning and modification of unit movement routes.


GDST has been used by the U.S. Army National Simulation Center.  The 10th Mountain Division has been trained on its use.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained October 1998).

PRODUCT NAME:  GEMINI Terrain

SOURCE:  Asplan Viak IT

ADDRESS:
Storetveitveien 98



5032 Minde



Norway



+47 55 36 19 54

PLATFORM: Windows 3.11/95/NT

DESCRIPTION:  GEMINI Terrain is a software tool intended for use in the planning of construction projects. Some of its features are:  

- 3-D perspective visualization and removal of hidden lines.

- A library for 2-D and 3-D presentation.

- Contour maps, cross-sections and profiles.

- Input data from contour maps, scattered points and terrain lines.

- Triangulation.

- Data exchange via DXF.

System requirements: A Pentium PC with 16 MB of RAM.

Price:  * * *

Source of information:
Vendor literature (updated March 1998).

PRODUCT NAME:  GenaCivil

SOURCE:  Genasys

ADDRESS:
2629 Redwing Road



Third Level



Fort Collins, CO 80526



303-226-3283



 GOTOBUTTON BM__ http://www.genasys.com 

PLATFORM:  UNIX workstations

DESCRIPTION:  GenaCivil is civil engineering software package that lets CAD users operate in a GIS environment.  An article in the May 1995 issue of Earth Observation includes pictures of 3-D visualizations made with GenaCivil, including a forestry impact study, a golf course design and a subdivision grading plan.

System requirements:  * * *

Price:  * * *

Source of information:
EOM, May 1995.

PRODUCT NAME:  GenaMap

SOURCE:  Genasys

ADDRESS:
505 Northern Boulevard



Suite 207



Great Neck, NY 11021



516-466-8265



 GOTOBUTTON BM__ peterk@genasys.com 



 GOTOBUTTON BM__ http://www.genasys.com 

PLATFORM:  UNIX workstations and PCs

DESCRIPTION:  GenaMap is a topological, vector-based GIS that integrates with GenaCell for raster and cell processing, GenaRave for raster-to-vector data conversion, and GenaCivil for civil engineering solutions. 


GenaMap's seamless spatial database allows direct querying of the entire database and any number of thematic map layers.  Spatial analysis capabilities include polygon overlay, proximity analysis, network analysis, and distance and area calculations.


The GenaMap Interactive User System (GENIUS) is an interactive menu development system that provides a graphical user interface for developing menu-driven applications.  GenaMap supports DXF, DLG3, SIF, IGES, TIGER, DIME, DEM and USGS.  



GenaTIN is a module that complements GenaMap.  It uses the triangular irregular network (TIN) method to generate a mesh of contiguous non-overlapping triangles for the interpolation of surface data.  GenaTIN can uniquely define an elevation at any point within the bounds of the model.  It includes routines for contouring, slope and aspect analysis, volume/cut/fill calculations, 3-D perspective views and surface shading according to a user-defined light source. 


Loral customized GenaMap applications to develop a prototype called the Geographic Related Information System (GRIS) to meet Army terrain evaluation needs.  GRIS was designed to shorten the information gathering, analysis and dissemination phases of a commander's decision-making process for improved command and control of support units.  GRIS combines tactical data with GIS capabilities and analytical tools developed by Loral.


GRIS features include 4-bit Arc Digitized Raster Graphics (ADRG), raster and vector overlays of NGA products such as DTED, ITD and TTD; tactical unit symbol display and manipulation, and terrain visualization.  Terrain analysis capabilities include observation views and firing fans, lines of sight, ground profiles, concealment, obstacles, and ground and flight distances between points. 

System requirements: * * * 

Price: GenaMap (including Genius II, GenaRef, GenaCell and GenaVive) costs $15K.  GenaTIN costs $3K.

Source of information:
Vendor literature.

PRODUCT NAME:  GenesisII

SOURCE:  Geomantics

ADDRESS:
Cluanach, Auchtubhmor,



Balquhidder,



Lochearnhead,



Scotland



+44 1877 331558



 GOTOBUTTON BM_Ï_ info@geomantics.com 



 GOTOBUTTON BM_Ð_ http://www.geomantics.com  

PLATFORM: PC

DESCRIPTION:  GenesisII is a photorealistic landscape visualization system.  The product focuses on real-world data and GIS visualization.  Users control the rendering of the terrain surface, vegetation and the placement of models.  Both 2-D and 3-D models can be used to represent buildings, radio towers, power pylons, etc.  Texture mapping is used.


The concept of terrains is used to model GIS data, whereby a terrain is roughly equivalent to a GIS layer.  Each terrain has an associated set of properties, such as surface color, texture and type of vegetation.  Multiple layers can be used to facilitate analysis of complex data distributions. Terrains are mapped onto a landscape using shapes such as polylines or points, and can be imported from ArcView, MapInfo, etc.


GenesisII comes in multiple versions.  The freeware version allows only a single layer of terrain, and four types of plants.  Users cannot integrate 3-D models into the landscape or overlay images onto terrain.  The Light version allows two layers of terrain, integrated 3-D models and a single image overlay.  The Professional version places virtually no restrictions on vegetation or terrain.

System requirements: * * * 

Price: There is a freeware version, a Light version for $40, and a Professional version for $100.

Source of information:
Vendor literature (updated May 2003).






Business Geographics, July 1999.

PRODUCT NAME:  GeoACE

SOURCE: U.S. Army Corps of Engineers (USACE)

ADDRESS:
 GOTOBUTTON BM_Ñ_ http://www.usace.army.mil  

PLATFORM: Windows and Linux

DESCRIPTION: GeoACE was built for USACE by Applied Research Associates (ARA).


Users can load LIDAR data, DXF files, Shapefiles, images, river-bottom survey data, and weather event simulations, and then interactively create 3-D animations using GeoACE’s graphical user interface (GUI).  GeoACE integrates bottom survey data with LIDAR topography.  A filter automatically identifies large surface disparities in river bottoms, such as shipwrecks.


Animations are created by navigating a 3-D scene and storing key frames.  Users can select the point in time that a given key frame should be displayed, or GeoACE will evenly distribute key frames over the course of the event.  The GUI isn’t strictly required, so GeoACE could be installed as an animation server that responds to requests generated on a Web interface.


Buildings can be represented as they appear naturally in LIDAR data, or they can be extruded by merging DXF building outlines with LIDAR data.  This merging can be done automatically.  


 GeoACE works with data in patches of 1,000 feet by 1,000 feet, in the State Plane Coordinate System.  All data are pre-processed for storage in this format, with the exception of water storage area polygons.


GeoACE samples LIDAR data rather than tessellating raw points.  This approach identifies the locations of missing data, but also introduces a smoothing effect.  Users can set the sampling radius, output resolution and base elevation.  Users can also append or replace LIDAR data.


GeoACE can read UNET (USACE legacy software), SWMM (EPA Storm Water Management Model) and HEC-RAS (USACE Hydrologic Engineering Center-River Analysis System) simulations and can automatically configure itself to animate a flood event’s entire time sequence.  A flood is represented by water elevations as a function of space and time.  GeoACE will load all required water storage areas and change elevations during the animation as dictated by the simulation.


Currently, GeoACE operates at a fixed level of detail - a resolution of one meter.

System requirements: GeoACE is built on Tcl/Tk using BLT widgets and Kitware’s Visualization Toolkit (VTK) for 3-D visualization and animation management. 

Price: GeoACE is open-source software, so there is no limit to distribution or use.  However, it has not yet been released by USACE.

Source of information:
GeoWorld, November 2003.

PRODUCT NAME:  GeoConcept GIS

SOURCE:  GeoConcept SA

ADDRESS:
25/27, Rue de Tolbiac



75647 PARIS Cedex 13




France



+33 (0) 1 53 94 57 00



 GOTOBUTTON BM_Ò_ http://www.geo-concept.com 

PLATFORM: Windows 95/98/2000/NT/ME

DESCRIPTION: GeoConcept is GIS software with capabilities for data entry and editing; map design and composition; geographic query and analysis; and geometric rectification, image enhancement and spectral classification.  


GeoConcept GIS also has capabilities for DEM generation, contour map generation, profile generation, slope/aspect analysis, map draping and 3-D display.


GeoConcept GIS can import DWG, DXF, GGN, SHP, MIF/MID and E00 file formats.  The software can export DWG, DXF, GGN, SHP, and MIF/MID formats.   

System requirements: * * * 

Price: $2,060.

Source of information:
Point of Beginning, June 2001.

PRODUCT NAME:  GeoData Editor

SOURCE: Viewscape3D

ADDRESS:
Box 220



100 Mile House



British Columbia, Canada 



V0K 2E0



http://www.viewscape3d.com 

PLATFORM: Windows 98/2000/NT

DESCRIPTION: GeoData Editor is a standalone application of the DEM Editor that is incorporated into Viewscape3D’s Ecomodeler 2.0 product.  Users can output data for direct use in terrain rendering programs such as World Construction Set (WCS).


The software supports numerous ellipsoids, projections and datums; re-projection of imported DEM data; color-coded overviews; data hole-filling; creation of landscape features; etc.


GeoData Editor has native support for ASCII XYZ points; AutoDesk DXF points, lines and polygons; ESRI SHP points, lines and polygons; and MicroStation DGN points, lines and polygons.  A plug-in interface supports ESRI ARC ASCII Grid files; DXF contours; WCS DEMs; USGS DEMs; DTED Levels 0, 1 and 2; BT (Binary Terrain) files; SURFER Binary Grid files; PGM (Portable Gray Map) files; and ESRI SHP contour lines.


GeoData Editor can output WCS ELEV files, DTM files, BT files and 3-D DXF files.  Thus, the software is compatible with World Construction Set, the Virtual Terrain Project, 3D Studio MAX, AutoCAD, Corel Bryce, and other software products.

System requirements: A 266-MHz Pentium II PC with 64 MB of RAM, 600 MB of disk space and a CD-ROM drive.

Price: $250 (Canadian).

Source of information:
Vendor literature (obtained January 2003).

PRODUCT NAME:  GeoDEX

SOURCE:  Intergraph Federal Systems

ADDRESS:
2611 Jefferson Davis highway



Suite 11100



Arlington, VA 22202



703-413-7508



 GOTOBUTTON BM_Ó_ http://www.intergraph.com 

PLATFORM:  PC

DESCRIPTION:  The Geodata Exploiter (GeoDEX) is promoted as a universal data fusion product, providing the ability to graphically fuse local and network-accessible geospatial data from diverse sources, formats and scales into a single, consistent workspace.  GeoDEX is based on GeoMedia, but is customized for the military/intelligence communities.  Microsoft Access provides the underlying database.


GeoDEX enables a user to access feature, image and elevation data in their native formats.  (The user must know where the data are, however.)  Access to data within GeoDEX is performed via a data server - a module with embedded knowledge of the format and structure of the data source.  There is a data server for each of the formats being accessed.  


GeoDEX is a general-purpose GIS, and a foundation for additional capabilities for map legends; user-defined symbology; active connections to commercial data sources; coordinate display; image overlay; buffer zone generation; spatial queries; data windows; military grids, labels and symbology, etc.


GeoDEX supports (via data server connection) VPF (including VMAP levels 0-2, DNC and DTOP), ARC/INFO and MGE.  GeoDEX imports MicroStation .dgn, DTED 1, CIB, CADRG, BMP, TIFF, GeoTIFF, RLE and COT files.  Data can be registered and integrated by means of on-the-fly projection transformations.  Users can convert CIB and CADRG images into georeferenced images in TIFF format.  Subsets can be specified for conversion, if desired.  Workspaces can be copied and provided to others.  GeoDEX can output data in OpenFlight format.


GeoDEX consumes DTED in native form.  Users needn't know which cells are required; GeoDEX's access procedure selects and consumes the appropriate cells of data based on the geographic area that is covered by the feature/image data that are being used.  Once an elevation memory model has ben created from DTED, a 3-D perspective view can be generated.  This view is color-coded by elevation and can be displayed as a wireframe or as a texture.  The user controls the camera position, look angle and scene center.


Add-on modules include Image Viewer, Terrain Analyzer and Dynamic Fly-Thru.  Image Viewer provides electronic light table functions.  Terrain Analyzer generates slope/aspect polygons, cross-country profiles, shaded relief maps, etc.  Dynamic Fly-Thru exports data in OpenFlight format to a 3-D terrain navigator for interactive 3-D visualization.


GeoDEX 1.5 was demonstrated at TEC in February 1998, on an Intergraph TDZ 410.  The user accessed multiple data sources, changed map projections, changed symbology, inserted military standard symbols, displayed UTM and geographic coordinates, measured distances and azimuths, displayed an MGRS grid, etc.  2-D Korean data were draped over DTED for a 3-D perspective view.  A shaded relief view was also displayed, and buffer zones were calculated and drawn.  The user was able to query the locations of bridge spans within the buffer zones.  The contents of the GeoDEX workspace were exported to Intergraph's ActiveTerrain.


The National Ground Intelligence Center (NGIC) and the Defense Intelligence Agency (DIA) have evaluation copies of GeoDEX.

System requirements:  Requirements for GeoDEX are unknown, but Intergraph's ActiveTerrain requires a Pentium or better processor, Windows NT 4.0 and 64 MB of RAM.  ActiveFlight requires a RealiZm graphics accelerator, and at least 16 MB of texture memory are recommended.  As of September 2002, GeoMedia Professional requires a Pentium III or faster PC running Windows NT/ME/2000/XP, Microsoft Internet Explorer 3.02 or higher, 512 MB of RAM, and a 256-color 800 x 600 SVGA display.

Price:  (These prices were quoted in February 1998.)  GeoDEX will cost $8K or less.  GeoMedia 2.0 costs $1,500 and GeoMedia Professional 2.0 costs $7,495.

Source of information:
GeoWorld, September 2002.






Vendor literature (updated January 1998).

PRODUCT NAME:  Geo-KIT

SOURCE:  Geodynamics

ADDRESS:
304 Inverness Way South



Suite 300



Englewood, CO 80112



303-790-0101

PLATFORM:  UNIX workstations and PCs

DESCRIPTION:  Geodynamics' Cartography and Imagery Toolkit (Geo-KIT) is an integrated spatial data system that offers a set of cartographic visualization, image analysis and data production tools, designed to meet the needs of both end users and system developers.  


Geo-KIT's functions include 3-D perspective views of terrain and features with imagery draped over terrain, and 2-D plan views for terrain intervisibility analysis or microwave analysis, and terrain profile views.  The user can specify projections and datums.  Simultaneous cursor tracking and readout is provided in both plan view and perspective view windows.


Sensor simulations include SAR, FLIR and real beam ground mapped radar.  Imagery analysis capabilities include multispectral data fusion (SPOT and Landsat), resource discrimination, feature enhancement and feature extraction.


Geo-KIT's open architecture utilizes standard cartographic data, such as NGA DTED, DFAD and ADRG, as well as USGS DEM, SPOT and Landsat.

System requirements:  * * *

Price:  Data import components for ADRG, ADRI, DFAD and DTED cost $600 each.  The terrain compression/decompression component costs $750.  2-D Plan view options start at $500.  The terrain intervisibility option costs $700.  3-D perspective view options range from $2,000 to $2,500, as do sensor prediction options. A DEM, Landsat or  SPOT import component will cost $600 each.  Image registration costs $750, and image rectification costs $1,500.  Image drape over terrain costs $2,000.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  Geomagic Studio

SOURCE: Raindrop Geomagic

ADDRESS:
919-474-0122



 GOTOBUTTON BM_Ô_ inquiry@geomagic.com 



 GOTOBUTTON BM_Õ_ Http://www.geomagic.com 

PLATFORM: Windows NT/200 and SUN Solaris

DESCRIPTION: Raindrop Geomagic has been issued a U.S. patent for its process of automatically generating 3-D digital models from scanned point-cloud data.  This patented wrap process is used throughout the company’s product line and can handle any kind of scanned data, providing an interface to 3-D capture devices.  The process automatically transforms points into 3-D polygonal models.  The resulting shapes can be edited while preserving geometric and topological properties.


Raindrop’s Geomagic Studio supports 3-D digitizers, cameras and scanners in XYZ/ASCII format and handles ordered and unordered surface and volume data.  The software can directly import 3PI (ShapeGrabber), BIN (Perceptron), DBT (Digibotics), PLY (Cyberware), ASCII (Cyra), colored ASCII (Arius3D), VVD (Minolta) and other formats.  Geomagic Studio can export ASCII, 3DS, DXF, IGES, IV, OBJ, OOGL, PLY, STEP, STL and VRML formats.


Texas Tech University, the National Park Service and the Historic American Building Survey are using Geomagic Studio to generate a highly accurate digital model of the Statue of Liberty.  The team collected data with a Cyrax 2500 3-D laser scanner, resulting in thirteen different scans with about 1.23 million data points per scan.  Geomagic Studio was used to turn the sixteen million points into a polygonal surface.  The next step is to create a NURBS (nonuniform rational B‑splines) surface.  (NURBS surfaces are mathematical representations of 2‑D or 3‑D objects.)

System requirements: For PC: A 300-MHz Pentium II running Windows NT 4.0 or Windows 2000 with 128 MB of RAM, 500 MB of disk space, OpenGL 1.1 or above, 24-bit color and a 1024 x 768 display.  For SUN: A 300-MHz SPARC 10 running Solaris 8.0 or higher with 128 MB of RAM, 250 MB of disk space, and a 1024 x 768 display.   

Price: * * *

Source of information:
Real Time Graphics (June 2003).






Vendor literature (obtained June 2002).






Real Time Graphics, June 2002.

PRODUCT NAME:  GEOMATICA

SOURCE: PCI Geomatics

ADDRESS:
50 West Wilmot Street



Richmond Hill, Ontario



Canada, L4B 1M5



905-764-0614



 GOTOBUTTON BM_Ö_ info@pcigeomatics.com 



 GOTOBUTTON BM_×_ http://www.pcigeomatics.com 

PLATFORM: Windows 95/98/NT, Solaris, Linux, IRIX, Digital UNIX, HPUX and AIX

DESCRIPTION: GEOMATICA is an integrated product that blends PCI’s EASI/PACE, SPANS, PAMAP GIS, ACE and OrthoEngine.  It has capabilities for remote sensing, photogrammetry, cartography and GIS.  Additional modules provide capabilities for DEMs, Web serving, etc.  


Capabilities for terrain data representation include DEM generation, contour map creation, 3-D display, profile display, map draping and slope/aspect analysis.    


GEOMATICA includes GeoGateway, a data translation tool that provides the ability to import more than 80 formats, and export more than 40 formats.  There is also read and write support for Oracle 8i Spatial with Oracle GeoImage data management.


GEOMATICA’s viewing environment is FreeView, which allows users to view, enhance and examine LANDSAT, SPOT, RADARSAT, IKONOS, ERS-1, AVHRR and other types of imagery.


GEOMATICA 9 supports Supresoft’s IMAGIS 3-D visualization software.

System requirements:  * * *

Price: $300-$17,500, depending on the modules ordered.  However, PCI Geomatics is offering a free license of the Geomatica software suite to potential U.S. military customers until 31 August 2003.

Source of information:
Vendor literature (updated October 2003).






Point of Beginning, June 2000.

PRODUCT NAME:  GeoMedia Grid

SOURCE:  Intergraph

ADDRESS:
Huntsville, AL 35894-0001



800-791-3357



 GOTOBUTTON BM_Ø_ gis@ingr.com 



 GOTOBUTTON BM_Ù_ Http://www.intergraph.com  GOTOBUTTON BM__ 
PLATFORM: Windows NT/ME/2000/XP

DESCRIPTION: GeoMedia Grid represents a collaboration between Intergraph and Keigan Systems.  The product is designed to combine GeoMedia’s vector GIS capabilities with tools for grid analysis within a single software environment.  GeoMedia Grid supports surface analysis, spatial cluster analysis, viewshed analysis, flow characterization analysis, relationship modeling and visualization.


GeoMedia Grid’s features include conversion between grid and vector features, grid re-projection and warping, grid overlay analysis, surface creation and analysis, interpolation utilities, grid classification facilities, grid data editing, hydrological data processing (watershed delineation and stream segmentation) and 3-D visualization.  There are also capabilities for zonal, focal and regional measurement, characterization and statistics.

System requirements: GeoMedia requires a Pentium III or faster processor with 512 MB of RAM and a 256-color 800 x 6000 SVGA display or better.  Internet Explorer 3.02 or higher is also required.

Price: * * *

Source of information:
Vendor literature, (obtained September 2002).

PRODUCT NAME:  GeoMedia Solutions Viz3D

SOURCE:  Intergraph

ADDRESS:
Huntsville, AL 35894-0001



800-791-3357



 GOTOBUTTON BM_Ú_ gis@ingr.com 



 GOTOBUTTON BM_Û_ Http://www.intergraph.com 

PLATFORM: Windows NT/ME/2000/XP

DESCRIPTION: GeoMedia Solutions Viz3D represents a collaboration between Intergraph and Terrain Experts (TERREX).  The product is designed to combine GeoMedia’s capabilities for data access and integration with TerraDev’s capabilities for 3-D visualization.


TERREX’s TerraDev uses a patented technology called iTIN to enable users to integrate terrain elevation models, vector data, attributes, raster data and CAD models.  The TerraPage output format supports the display of large 3-D databases during interactive fly-throughs.

System requirements: GeoMedia requires a Pentium III or faster processor with 512 MB of RAM and a 256-color 800 x 6000 SVGA display or better.  Internet Explorer 3.02 or higher is also required. 

Price: * * *

Source of information:
Vendor literature, (obtained February 2000).

PRODUCT NAME:  GeoMedia Terrain

SOURCE:  Intergraph

ADDRESS:



800-791-3357



gis@ingr.com
 



 GOTOBUTTON BM_Ý_ Http://www.intergraph.com
PLATFORM: Windows NT/ME/2000/XP

DESCRIPTION: GeoMedia Terrain is a product for terrain analysis, elevation-derived feature generation, and 3-D visualization.  The software builds on Intergraph’s GeoMedia technology.  


GeoMedia Terrain accepts elevation data in all formats and projections supported by GeoMedia, and integrates elevation data directly into the GeoMedia workspace.  Accepted elevation formats include NGA DTED Level 1 and Level 2, USGS DEM and SDTS, Intergraph grid elevation data, and GeoMedia Terrain-defined ASCII format.


GeoMedia Terrain provides a 3-D coordinate readout (elevation, slope, and aspect) based on the cursor position in the MapView.  Users can display color-coded representations of elevations over selected areas of interest, display shaded relief representations, generate profile views between two points or along a specified feature, generate contours with user-specified intervals, create slope polygons from user-specified ranges, create aspect polygons, execute spatial queries, create polygons indicating visible and invisible areas from user-specified viewpoints, etc. 


GeoMedia Terrain 5.0 includes Intergraph’s ActiveTerrain modeling tools and objects for creation of 3-D terrain models.  Users can generate models from elevation data, drape orthorectified imagery and maps over models, and apply synthetic textures.  ActiveFlight lets users fly interactively through 3-D terrain models (wire-frame or image-draped) that include 3-D models of vehicles, buildings, and equipment.  There are three navigation modes: Free Roam, Fixed Height, or Terrain Avoidance. Users can link the fly-through viewpoint to the 2-D GeoMedia MapView to correlate to a geographic location.

System requirements: GeoMedia requires a Pentium III or faster processor with 512 MB of RAM and a 256-color 800 x 6000 SVGA display or better.  Internet Explorer 3.02 or higher is also required.

Price: * * *

Source of information:
Vendor literature, (updated February 2003).

PRODUCT NAME:  GEOPAK Site

SOURCE:  Bentley Systems

ADDRESS:
690 Pennsylvania Drive



Exton, PA 19341



610-458-5000



 GOTOBUTTON BM__ http://www.bentley.com 

PLATFORM:  Windows 95/NT

DESCRIPTION:  GEOPAK Site allows users to create and manipulate site object models and to perform engineering modeling within digital terrain models (DTMs).


There are features for field data entry, board digitizing, heads-up digitizing, coordinate geometry, map design and composition, map measurements, attribute query, DEM generation, contour map generation, 3-D display, profile generation, slope/aspect analysis, etc.  Users can move building pads in a single drag-and-drop step, change elevations, reset side slopes and control the relative placement of objects.  


GEOPAK Site can import and export DXF and DWG files.


GEOPAK was used along with MicroStation and MicroStation GeoGraphics to map and model 20,000 buildings and 100 kilometers of roads and utilities in preparation for the 2000 Olympic Games in Sydney, Australia.  GEOPAK was used for its contouring capabilities.


GEOPAK was reviewed in the March 1998 issue of Professional Surveyor.  The November 1998 issue of GEOWorld describes how GEOPAK’s 3-D modeling capabilities were used to display cross sections of the Guanella Pass Road through the Rocky Mountains, to facilitate the design of road revisions.

System requirements:  * * *

Price:  $2,895.

Source of information:
Spatial News, November 1999.






GEOWorld, November 1998.






Professional Surveyor, October 1998.






Point of Beginning, November 1997.

PRODUCT NAME:  GEOREF GIS

SOURCE:  GEOREF Systems

ADDRESS:
151 Frobisher Drive



Suite D-216



Waterloo, On N2V 2C9



Canada



519-747-7623



 GOTOBUTTON BM__ info@georef.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  GEOREF GIS is used for a wide range of GIS applications.  Modules can be selected to suit the user's requirements.  The software includes modules for digital mapping, 3-D terrain modeling, spatial network analysis, data management, image processing, feature extraction and more.


The Winter 1994 issue of IRIS Universe contains an award-winning perspective view that was created using GEOREF software.  Multispectral imagery of Guelph was radiometrically and geometrically corrected using GEOREF's GeoIMAGE, and the resulting image was mapped onto a DEM using GEOREF's GeoTIN.

System requirements:  Any SGI computer running IRIX 5.3.

Price:  * * *

Source of information:
Vendor literature (acquired October 1997).






IRIS Universe, Winter 1994.

PRODUCT NAME:  GeoServer

SOURCE:  Autometric

ADDRESS:
5301 Shawnee Road



Alexandria, VA 22312



703-658-4000



 GOTOBUTTON BM__ http://www.autometric.com 

PLATFORM:  HP, Sun, and SGI

DESCRIPTION:  GeoServer Core is a spatial data processing toolkit for streamlining applications development.  Technical features include the following and more:  

- support for ANSI-standard SQL databases (such as Oracle or Sybase)

- a high speed spatial and relational query engine

- user-defined spatial query templates

- an integrated, topological 3-D vector data model

- DFAD, WVS and TIGER formats


GeoServer Display is a rapid visualization development toolkit for high performance spatial data applications.  Technical features include:  

- ADRG, DTED, DFAD, SPOT, Landsat and DEM formats

- seamless views of large databases

- 2-D or 3-D visualization

- data fusion and integration

- user-customized displays

- cartographically correct displays

- orthoimage display capability

System requirements:  Client/server structure supports TCP/IP and UNIX on HP, SGI and SUN.

Price:  $5,000 (quoted on 17 November 1993).

Source of information:
Vendor literature (updated November 1993).

PRODUCT NAME:  GeoTerrain

SOURCE:  Bentley Systems

ADDRESS:
690 Pennsylvania Drive



Exton, PA 19341



610-458-5000



 GOTOBUTTON BM__ http://www.bentley.com 

PLATFORM:  Windows 95/NT

DESCRIPTION:  GeoTerrain is a vector-based package that adds DTM capabilities to MicroStation.  It enables users to create, edit, analyze and display digital terrain data.


GeoTerrain can import USGS DEM data and ASCII text files with XYZ values and attributed vector contours in MicroStation-compatible formats.  GeoTerrain can also process contour lines or point data that have contour or elevation values as a text label in CAD design files.  GeoTerrain extracts the label, converts it to the elevation value and associates it with the proper X and Y values.  Users can define data formats to enable GeoTerrain to read survey data and process them into a DTM.


After elevation data are imported, GeoTerrain can create a TIN.  TIN elevations can be labeled, and small arrows indicate slope directions.  Point elevations can be altered or their locations moved, and TIN vertices and edges can be edited.  Polygon voids can be added, and break lines and drape lines can be inserted.  Multiple TINs can be merged into a single TIN as long as one point overlaps.  Editing can be limited to small areas.  GeoTerrain can also create a lattice data structure (a regular matrix or grid of elevation values).  


Users can add polygon areas or “pads” at designated elevations.  Pads can serve as the bases of buildings, parking lots, etc.  They can be flat or sloped.  GeoTerrain integrates pads into the DTM.  GeoTerrain can create cut-and-fill reports for pads, and pad locations can be adjusted to minimize the balance.  GeoTerrain can also perform volumetric calculations.  TINs or lattices can be compared with planes, and two TINs or lattices can be compared.


Contour lines can be created and displayed.  Slope and aspect surfaces can also be created.  GeoTerrain can also use DTMs to compute and display watersheds, drainage lines, ridge lines, low points and high points.  The software will compute and display where water will drain from a given point, and compute multiple paths if appropriate.  It can also compute upstream routes that drain to a selected location.

System requirements:  Windows 95/NT and a CD-ROM drive.

Price:  $1,995

Source of information:
GIS World, June 1998.






Point of Beginning, November 1997.






Vendor literature (obtained May 1997).

PRODUCT NAME:  GeoTIN

SOURCE:  GEOREF Systems

ADDRESS:
151 Frobisher Drive



Suite D-216



Waterloo, On N2V 2C9



Canada



519-747-7623



 GOTOBUTTON BM__ info@georef.com 



PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  GeoTIN provides tools to capture and interactively manage 3-D triangulated irregular network data.  GeoTIN can create, manipulate and edit terrain models.


GeoTIN provides point sampling functions to tie scattered data points together to form a network of optimal triangles.  Users can generate 2-D or 3-D views of points, triangles, break lines, heights, contours, etc.  Floods can be simulated.    

System requirements:  Any SGI computer running IRIX 5.3.

Price:  * * *

Source of information:
Vendor literature (obtained October 1997).

PRODUCT NAME:  GeoView

SOURCE:  Scientific Software Group

ADDRESS:
P.O. Box 23041



Washington D.C. 20026



703-620-9214

PLATFORM:  Macintosh

DESCRIPTION:  GeoView draws contour maps, 3-D maps, overlays, trend surface maps, volume differential maps, etc. in black and white or in color.  Maps can be saved in PNTG, PICT or DXF formats.


GeoView accepts data in ASCII text format with data fields consisting of site name and X,Y and Z coordinates.  Data point locations can be input as latitude/longitude or UTM with one Z value per record and up to 5,000 records per map.  Maps are rendered with a resolution of 600 X 800 pixels in up to 15 scrollable windows.

System requirements:  Macintosh Plus with 4 MB RAM.  GeoView is System 7.1 compatible.

Price:  $600.

Source of information:
Environmental, Engineering, Water Resources Software & Publications, 1993-1994.

PRODUCT NAME:  GeoViz LIGHT

SOURCE: GeoViz

ADDRESS:
  GOTOBUTTON BM_Þ_ http://www.geoviz.com 

PLATFORM: Windows

DESCRIPTION:  GeoViz LIGHT is an ArcView plug-in that automatically converts GIS data into a “3DMap.”  The software is not a tool for geospatial analysis, but a publishing and distribution system for ArcView users.


GeoVIZ LIGHT imports data referenced by ArcView and creates a multi-resolution image pyramid, which is mapped as a texture onto a multi-resolution terrain surface created from a DEM.  The software then publishes an HTML file that encapsulates the 3DMap, and references the GeoViz Player (188 KB).  The HTML file, the 3DMap and the ActiveX plug-in can be distributed by e-mail or posted to a Website.  3DMaps can be viewed interactively, from any viewpoint, at any scale.  The product also allows users to exaggerate height values (1-10 times). 


To add more information (e.g., map annotation) a user can load the HTML document created by GeoViz LIGHT into any HTML Editor and modify the template.  If the HTML editor supports ActiveX controls such as Microsoft FrontPage, then the user can test the 3DMap from within the editing environment. 

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained July 2000).

PRODUCT NAME:  Geovoyager

SOURCE: Geosoftware

ADDRESS: GOTOBUTTON BM_ß_  
* * *

PLATFORM: PC

DESCRIPTION: Geovoyager is supposed to turn Web browsers into 3-D terrain simulators. 

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained June 2001).

PRODUCT NAME:  Get3D

SOURCE: BAE Systems

ADDRESS: GOTOBUTTON BM_à_  
16250 Technology Drive



San Diego, CA 92172



 GOTOBUTTON BM_á_ Louis.Oddo@baesystems.com 



 GOTOBUTTON BM_â_ http://www.baesystems.com 

PLATFORM: * * *

DESCRIPTION:  Get3D operates within BAE Systems’ SOCET SET to provide a set of tools for extracting geospatial information from imagery.  It relies on much of the capability resident within SOCET SET, including sensor models, geo-registration, image viewing tools, and saving/exporting data files.  However, Get3D also provides a specialized set of tools that support rapid, 3-D extraction and editing of common features, including buildings and roads.  


Get3D includes a set of templates for extracting common building types,  including rectangular and L-shaped, flat-roofed buildings; rectangular, peaked roof buildings; and complex rectangular buildings.  Use of templates minimizes the number of mouse clicks needed to extract a single building.  An automated squaring tool can be invoked to ensure that the walls of rectilinear buildings meet at right angles.  When activated, the squaring tool constrains the sides of a square or rectangular building to 90-degree angles.  This ensures that buildings have the correct shape, while requiring fewer mouse clicks than a manual extraction process.   


Once a building has been extracted, buildings of the same shape, size, and orientation can be extracted using a copy and paste procedure.  Get3D’s editing tools allow the user to adjust a single facet or vertex of a feature, while preserving the appropriate relationships among the facets and vertices.  Get3D also allows users to visualize and adjust the Z-direction using either the split screen or the stereo view.  This feature allows the user to operate in whichever mode is more comfortable, and to check one against the other.


As part of a Cooperative Research and Development Agreement (CRADA), NGA and BAE Systems conducted a performance assessment of Get3D.  BAE Systems’ SOCET SET served as a baseline manual extraction system to which Get3D was compared.  SOCET SET was used to emulate a fully manual extraction process, so some functionality resident in SOCET SET was not utilized.  The performance evaluation comprised a series of tests in which cartographers extracted a variety of building types using both Get3D and manual methods.  Data were collected on the timing and relative accuracy of the extraction for several types of buildings.  

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained April 2002).

PRODUCT NAME:  GINO-C Bundle

SOURCE:  Bradly Associates

ADDRESS:
Manhattan House



140 High Street



Crowthorne



Berkshire RG45 7AY 



England



+44 (0) 1344 779381



 GOTOBUTTON BM__ sales@bradassoc.co.uk 



 GOTOBUTTON BM__ http://www.bradassoc.co.uk 

PLATFORM:  Windows 9x/NT/2000/XP

DESCRIPTION:  The GINO-C Bundle comprises GINO-C (a toolkit containing graphics routines), GINOGRAF (a toolkit for displaying 2-D data) and GINOSURF (a toolkit for displaying 3-D data).  The bundle includes over 450 functions for 2-D and 3-D visualization.  2-D graphics capabilities include line graphs, curve-fitting, scatter diagrams, vector diagrams, etc.  3-D GIS data can be displayed as contour maps, surface projections and cross sections.


Parts of a picture can be manipulated independently from others (e.g., visibility, color, etc.).  Libraries of picture elements can be created and controlled hierarchically.


Vectors, arc, polygons and text can be displayed in 3-D and can be transformed by rotating, shifting, scaling and shearing and viewed with zoom, distortion, perspective and parallel projections.

System requirements:  * * *

Price: Version 5.5 costs $1,495.

Source of information:
Vendor literature (price updated April 2002).

PRODUCT NAME:  GINOSURF

SOURCE:  Bradly Associates

ADDRESS:
Manhattan House



140 High Street 



Crowthorne 



Berkshire RG45 7AY



England



+44 (0) 1344 779381



 GOTOBUTTON BM__ sales@bradassoc.co.uk 



 GOTOBUTTON BM__ http://www.bradassoc.co.uk 

PLATFORM:  Over 25 platforms (DOS, Windows, SUN, SGI, DEC, etc.). 

DESCRIPTION:  GINOSURF is a comprehensive library of routines that are callable from FORTRAN, C and other high level languages.  It is designed to provide facilities for the display of 3-D data.  
Surface data can be supplied as a function, the nodes of a rectangular grid, or as a set of randomly spaced points. Comprehensive interpolation methods provide conversion between random, functional, rectangular and triangular data sets into the format suitable for display.  The user is provided a high level of control for specific interpolation needs.


GINOSURF's visualization features include:  

- 2-D/3-D visualization as contours, surfaces and cross-sections - hidden line algorithms for surfaces

- perspective projections of contour slices and surfaces

- draping of 4-D data over surfaces

- triangulation for contours

- display of contours on surfaces


Drawing routines can be accessed with a single subroutine call. Facilities allow a user to control styling of all aspects of an image, including frame type, scaling and labeling of axes, line styles and annotation.  The latest release of GINOSURF includes data handling facilities that can utilize triangulated data structures in order to minimize the level of interpolation needed to display 3-D data.  GINOSURF software requires GINO-F. GINO-F supports over 200 output devices and all major graphics protocols, including HPGL2, DXF, CGM, PostScript and X Windows.

System requirements:  * * *

Price:  DOS/Windows:  $410.  UNIX/OpenVMS:  $870.

Source of information:
Vendor literature (updated March 1997).

PRODUCT NAME:  GIS3D

SOURCE: Muller Systemtechnik GmbH

ADDRESS:
 GOTOBUTTON BM_ã_ Lena-Christ-Strasse 46



D-82152 Martinsried



+49 89 286590-82



 GOTOBUTTON BM_ä_ info@muellersystemtechnik.de 

PLATFORM: * * *

DESCRIPTION: GIS3D automatically generates 3-D models from 2-D and 2.5-D data.  The software allows interactive walk-throughs.  Users can examine any viewpoint, and can insert additional objects into scenes during walk-throughs.


GIS3D can create building models with varying levels of sophistication.  Base building models have flat roofs only.  2-D ground plans are merged with the underlying digital terrain model.  Facades are generated when these ground plans are extruded vertically to the building height attribute.


With block building models, the shape of the roof is automatically calculated from roof outlines.  Facades are generated when the building ground plans are extruded vertically and merged with the roof, or when the eaves are extruded downward and merged with the digital terrain model.


Detailed building models include objects such as eaves, chimneys, skylights, etc.


The software’s inputs include digital terrain data with breaklines, digital map data, photogrammetric data and ground measurements.  Objects such as trees can be selected from a catalog and placed onto the terrain according to their position and size.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME:  GISLink

SOURCE: TerraSim

ADDRESS:
One Gateway Center



Suite 2050



420 Fort Duquesne Boulevard



Pittsburgh, PA 15222



412-232-3646



 GOTOBUTTON BM_å_ info@terrasim.com 



 GOTOBUTTON BM_æ_ Http://www.terrasim.com 

PLATFORM:  Windows NT/2000

DESCRIPTION: GISLink is a plug-in that enables users of TerraSim’s TerraTools software to automatically create a linked 3-D synthetic environment from geospatial source data.  The product allows users to interact with geospatial data in 3-D via ITSpatial’s VIO-GIS visualization application.  


GISLink enables the creation and maintenance of the data required to provide the simultaneous linked display of GIS vector data and interactive 3-D visualization.  Via ESRI’s standard ArcView query interface to source GIS data, coupled with the VIO-GIS 3-D viewer, a user can move between 2-D and 3-D representations.  Users can access their GIS attribute data by indexing any object in the 3-D visualization.  Likewise, users can move to specific locations interactively, based on the results of GIS queries.


As updates are made within a GIS enterprise, GISLink automatically produces revised visualizations triggered by changes to GIS attribution or based upon additions, modifications or deletions of features.

System requirements: At least a 750-MHz Pentium II PC with 512 MB of RAM, 9 GB of hard disk space and an OpenGL-compliant graphics card.  GISLink plugs into TerraTools 1.4 and is compatible with ArcGIS 8.0.

Price: $4,000.

Source of information:
Vendor literature (obtained September 2002).






Real Time Graphics (January 2002).

PRODUCT NAME:  GLMX

SOURCE:  Computing Devices International

ADDRESS:
8800 Queen Avenue South



BLCN3F



Bloomington, MN 55431



612-921-6667



 GOTOBUTTON BM__ john.r.gokey@cdev.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  The Geo-Located Multi-source Exploitation (GLMX) system creates geo-registered 3-D site models using digital imagery, creates 2-D and 3-D site views, and renders views in different perspectives or as overlays draped onto digital terrain data.


GLMX supports 3-D modeling from 2-D image sources, image annotation and presentation tools, model-supported image exploitation, mission planning and rehearsal, support to guided munitions, model-supported reduction of image transmission volume, model-based battle damage assessment, generation of unclassified image-derived products from classified sources and generation of exportable multimedia products for use on other platforms.


GLMX can be used to:  perform multi-image registration to create baseline camera models by selecting tie points on multiple images and entering scale information; tie site model coordinates to geographic coordinates, create 3-D color-coded site models; generate a camera model for a new image by use of measured image coordinates with 3-D coordinates obtained from previously used images; add, modify or delete objects and annotations in the site model in multiple layers; create files or hardcopies of images with site models overlaid; visualize site models from user-defined perspectives; create and display fly-though scenarios of site models; perform image enhancement; perform electronic light table functions; and create color-coded annotations.


GLMX 3-D models can be produced and registered with imagery from  multiple sensors, digital map data, DTED and intelligence data.  Supported input formats include ADRG, DTED, NITF 2.0, SUN raster and TIFF.  Output formats include 3-D site models, NITF 2.0, QuickTime movies and SUN raster.


GLMX is in use or planned to be in use at Armstrong Lab, DARPA, Eglin AFB, NAIC, NEL, NGIC and NPIC.

System requirements: Any Silicon Graphics platform (IRIX 5.3, 6.2 or 6.3) with 64 MB RAM, 1 GB of disk space and 300 MB swap space.

Price:  * * *

Source of information:
Vendor literature (acquired July 1997).

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several of the commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically available for a given product.  GLMX was one of the products evaluated in FY97, and its detailed evaluation follows.

GLMX EVALUATION SUMMARY
Product name and version:  The Geo-Located Multi-source Exploitation (GLMX) system, version 2.0 (in conjunction with RULER 5.0).

Vendor:  Computing Devices International (CDI)

         8800 Queen Avenue South

         Bloomington, MN 55431

         (612) 921-6411

POCs:  Tom Rosenthal (612-921-6402, T.E.rosenthal@cdev.com) and Scott Devitt (612-921-6668, s.devitt@cdev.com) are technical POCs at CDI in Minnesota.  CDI's local (Arlington, VA) non-technical representative is Roger Lewis (703-526-1024, r.lewis@cdev.com).  A possible government POC and local user (at Building 213) is Al Frank (NGA/GIPP, 202-863-3431, frankad@nima.mil).

Distribution medium:  Typically, a CD-ROM or an 8-mm tape.

Product overview:   GLMX is a set of tools for exploiting imagery, especially for the purpose of creating 3-D site models (e.g., cities, military installations, industrial complexes, etc.).  GLMX provides capabilities for displaying and enhancing images, camera modeling, site modeling, 3-D annotation, site model visualization, flight path layout and mission planning, and generation of image perspective transformations (IPT).

The system provides the capability to extract viewing geometry information from multiple images of a common geographic area.  GLMX allows the user to construct the appropriate geometric transforms (camera or sensor models) that correlate the images to the 3-D space of the scene being observed.  Once the camera model has been developed, GLMX provides capabilities for the development of 3-D site models, which can be saved as DXF, Inventor, Renderman and VRML files. 

Software architecture:  Most GLMX menu items represent separate, independent C-language routines.  Generally, a menu selection from the GLMX toolbox executes a script that starts one or more of these routines to perform a task.  Output from these routines is usually sent to the system console.  

GLMX can stand alone, but it is typically used in conjunction with RULER software, because of RULER’s capabilities regarding national imagery.  GLMX has an interface with RULER software, which was resident on the computer that was used for evaluation purposes.     

Description of system used for evaluation:  The platform used at NGA's GPF was an SGI O2 with 64 MB of RAM, running IRIX 6.2.  The system had an R10000 CPU and an R10010 FPU.

Supported platforms:  GLMX runs only on Silicon Graphics (SGI) computers.  

System requirements:  Updated hardware requirements were requested, but not provided.  The system used for evaluation was SGI's low-end O2 machine (described above), which can be considered a minimum configuration.  CDI personnel recommended a 4-GB internal hard drive.  Previously, CDI has recommended an SGI Indigo2 Extreme running IRIX 5.3, with 64 MB of RAM and 300 MB of swap space.

Graphics API:  GL - not OpenGL.

Support for multi-processing:  No.

Extensibility:  CDI prefers to enhance GLMX for customers' specific applications.  Supposedly, there are many GLMX functions that don't appear on its menus.

Ease of installation:  Installation of GLMX was not observed.

Data types and input formats accepted:  GLMX can import raster data in various formats, including NITF and TIFF.  CDI personnel use SGI utilities for the majority of conversions.  Other formats supported through a conversion process include Alias, BIN, BW, CMAP, CUBE, DI, FACE, GIF, MAC, PIC, PPM, RGB, RLA, SUN raster, TARGA, XBM, XUD, XWD and YUV.

GLMX can read DTED (from CD-ROM or file), and can also read USGS DEM data and binary elevation models.  A thinning algorithm can be applied to DTED, if desired. The "Ingest DTED" script asks the user to provide "Area size (km)" and "Percent of posts to keep."  CDI representatives claim that GLMX can easily handle multiple cells of DTED.  However, this capability was not demonstrated during the evaluation period.

Run-time format:  GLMX has its own internal image format.  It doesn't require a run-time format, as it is not intended for real-time simulations.

Output products and formats:  GLMX's products include synthetic renderings (colored, shaded 3-D site models), stereo anaglyphs and IPT movies (created according to the user's desired flight plan and viewed via SGI's movie player).  Images can also be captured and stored in HTML documents.  GLMX can export site models in DXF, Inventor, Renderman and VRML formats.

Another significant product that GLMX can generate is an unclassified site model derived from classified imagery.  (Of course, proper procedures must be followed, and approval must be granted.)

Coordinate systems supported:  GLMX supports geographic latitude and longitude and UTM coordinate systems.  The default ellipsoid is WGS 84, and 12 other ellipsoids are supported.  GLMX includes a routine for conversions between various coordinate representations (e.g., UTM, degrees/minutes/seconds, degrees, radians, etc.).

GLMX's standard inputs (national imagery and DTED) are based on WGS 84.  A site's local rectangular (East-North-Up) coordinate system is tied to DTED within a bounding radius.  GLMX takes the latitude and longitude of the origin point (chosen by the user) and sets its elevation to be that of the nearest DTED post.

The latitude, longitude and height can be displayed for the current cursor location.  Distance units can be expressed in meters or in feet.  Angular units can be expressed as degrees, minutes and seconds or in decimal degrees.

Support for input of TINs:  No.  GLMX can read DTED (from CD-ROM or file), and can also read USGS DEM data and binary elevation models.  A thinning algorithm can be applied to DTED, if desired.  Ground models created with GLMX consist of a connected set of triangles.

Support for large databases: (Does the product support the dynamic retrieval of portions of large databases from disk during simulated flight?)

Support for levels of detail:
Support for image texture:  Using GLMX's "3D Align Chip" tool, image texture can be applied to 3-D features, to create textured IPT animations, one frame at a time.  Areas occluded from the sensor appear black. 

Support for interactivity: GLMX is not intended to support interactive virtual flight; it is typically used to record animations.  (See below).

Support for recording animations:  GLMX users can create flight paths, view their flight paths, animate their flights, and record MPEG and QuickTime movies.  Stereo images are not required as input, but GLMX can create stereo (anaglyph) output.

Models included:  GLMX doesn't include pre-built models (e.g., of aircraft, tanks, etc.), but it comes with a library of 16 graphic primitives (e.g., box, gable, hip, pyramid, etc.) that help the user model buildings and other features (e.g., roads, fences and light poles) found on the source imagery.  These primitives are adjusted to fit various cultural features that the user desires to model.  Once modeled, a feature can be saved in a library.  Graphic primitives can also be copied between libraries.  Typically, libraries are specific to target areas.

Support for threat depictions:  None.

Summary:  The GLMX toolchest menu is a column of buttons, with choices placed in the order in which a user generally performs required tasks.  From top to bottom, these selections are Target Area, Image, Camera, Modeling, Overlays and Products.  The last three buttons are for Utilities, SGI Tools and Help.

Target Area 

A target area refers to a specific area on the Earth, and the data associated with it.  Users can designate a target area and create, modify and view information associated with the target area.  

Image

After selecting a target area, a GLMX user chooses among available images.  If desired images are not already available, GLMX's ingest script must be invoked.  During execution of the ingest script, 11-bit images are converted to 8 bits (2,048 bits/pixel to 256 bits/pixel) or 16 bits (usually 8).  GLMX has an interface with RULER software, which obtains an initial estimate of a camera model.  RULER determines the sensor's location, but its estimates of rotation angles generally require refinement.  An image's center point and orientation are recorded in a file.

Once ingested, images are converted into GLMX's internal tiled format, and are “zoomerized.”  Zoomerization produces a pyramid of downsampled images to facilitate subsequent zooming in and out by the user.

Once images are available, GLMX can be used to display them; enhance them (by histogram equalization, sharpening, gradient operators, Sobel operators, filters, etc.); pan, zoom and rotate them; cut out sub-images; annotate them; define sun angles; and export them.  

Atop each image, GLMX overlays a representation of the orientation of its 3-D axes.  This helps the user ensure that all selected images are in the same (left-handed or right-handed) coordinate system, and facilitates the camera modeling process.

Camera

GLMX's Camera menu has options for One Image Camera, n Image Camera, Box Camera, CM Tester, Create Survey File and CM to Survey.

A camera model refers to the mathematical characterization of how the 3-D world was projected onto a 2-D image.  The Camera Model menu also includes tools for tieing the target area from model coordinates to a real-world coordinate system.

Viewing plane geometry for each image (sensor) is displayed in small windows at the bottom of the screen.  The camera model is created in local rectangular coordinates, which are tied to the ground if data are available.  Camera model parameters (azimuth, elevation, focal length, etc.) can be displayed in a window and modified (e.g., the focal length can be changed for a zooming effect).

Users select match points between images, annotating them if desired.  If data (latitude, longitude and height) are available for points, they are entered.  If a stereo pair is available, determination of the camera model requires only a single tie point.  In the ideal scenario, a new image is acquired where a site model already exists.  In this case, six tie points are needed.

CDI personnel have recommended that camera modelers begin picking points near their origin and proceed gradually outward.  The camera model is a flat-Earth model, and users are cautioned not to attempt to model an area that is so large that it is adversely affected by the Earth's curvature.  However, a CDI representative claims to have modeled areas as large as 30 km x 30 km.

Once built, the camera model can be tested with GLMX's graphical camera model tester.  The camera model tester shows the XYZ axes of the camera model.  A user lines up the x and y axes on a given feature, on both images.  Sliding the cursor along the z axis is equivalent to placing the floating dot on the ground in a stereo system.

Modeling

A site model refers to a geometric model of the 3-D world.  The model consists of planar polygons that define the size, shape and location of things in the real world (e.g., buildings, poles and the ground itself).  Ground models consist of a connected set of triangles.  A composite database includes the site model along with selected ground points in a triangulated terrain model.

Buildings can be modeled with a variety of roof types, and with details such as outside stairs.  Site modeling is facilitated by the use of graphic primitives (e.g., a box) that are chosen from a library.  These primitives are adjusted to fit various cultural features (e.g., buildings) that the user desires to model.  Texture can be applied to the models, but areas occluded from the sensor appear black.

Features such as roads and fences can be modeled as line segments consisting of 3-D coordinates.  Once modeled, a feature such as a building can be saved in a library.  Graphic primitives can also be copied between libraries.  Typically, libraries are specific to target areas.

When DTED is ingested, the user can specify the size of the desired area and the percentage of DTED points he wishes to keep.  If desired, DTED points can be removed from the bases of buildings.  Cultural features and DTED can be merged in a Delaunay process.

GLMX can do line-of sight calculations (e.g., what can a sniper see from a particular tree, what is the view of a hillside from a particular building and vice-versa).  Coordinates can be obtained at any point in the model.  

Overlays

The Overlays menu allows the user to choose overlays to be displayed on an image.  Overlays can include wireframes, annotations, grids or synthetic imagery.  Using GLMX's "3D Align Chip" tool, image texture can be applied to 3-D features, to create textured IPT animations, one frame at a time.

Products

GLMX users create and access output products through the Products menu.  Products include solid models, textured models, animations and anaglyphs.

To summarize the overall process, images are ingested (possibly with the assistance of RULER), camera modeling is performed, site modeling is performed, MC&G data (if available) are ingested, DTED is merged with the site model, a "composite database" is created for the site and output products are generated.  

CDI refers to a shaded wireframe view as a "synthetic view."  Using the TPMPT tool, a GLMX operator can obtain the desired view of a synthetic rendering by changing parameters such as "Az to observer."

Users can create flight paths, view their flight paths, animate their flights, and record MPEG and QuickTime movies.  Stereo images are not required as input, but GLMX can create stereo (anaglyph) output.

Prospective users:  GLMX would best serve people who wish to create and exploit 3-D site models.  GLMX site models can be used to facilitate planning of ingress/egress, analysis of lines of communication, etc.  GLMX can do line-of sight calculations (e.g., what can a sniper see from a particular tree, what is the view of a hillside from a particular building and vice-versa, etc.).  GLMX can also serve those who wish to export 3-D site models as VRML files for publication on the World Wide Web.

Applications for which the product is well suited:  GLMX does not require stereo imagery, so GLMX is valuable for cases in which a user needs to derive a 3-D site model from imagery, but no stereo imagery is available.  Applications could include special operations mission planning, treaty verification, bomb damage assessment, etc.

GLMX has also proven useful for creating unclassified 3-D site models from classified imagery.  This can be useful for presentations to uncleared personnel.  (Of course, proper procedures must be followed, and approval must be granted.)

GLMX is also useful for cases in which one might wish to share a 3-D site model via the World Wide Web, as GLMX can output 3-D site models in VRML format.

Ease of use:  GLMX does not yet have the polish of a mature COTS product.  It retains the characteristics of a unique tool that has been historically bound to a laboratory environment.  NGA evaluators consider the current version of GLMX to be insufficiently user friendly to be used by imagery analysts and cartographers for rapid production of 3-D site models.  The state of the software has caused NGA evaluators to question whether CDI truly wishes to sell GLMX as a COTS software product or to continue to sell their own modeling services.  (See additional comments below.)

Presence/quality of support, documentation and on-line help:  GLMX menus appear as toolbar buttons on the upper left part of the screen.  The lowest button is labeled "Help."  Clicking on this brings up the choices "GLMX Quick Reference," "Reference Manual," "Man pages" and "Man Page Apropos."  

The GLMX Quick Reference is a helpful HTML document viewed with Netscape.  Selection of the Reference Manual brings up Adobe ShowPS version 1.0.7, a PostScript language document previewer.  Unfortunately, during the GIIPT project, it could not be viewed; an error message stated "The previewer could not open the file."  Selecting Man Pages brings up "Netscape: Index of GLMX."  This is a document called "index.html," a cryptic list that includes "Source version SV2000 next," "Source version SV400 dev," etc.  Selecting Man Page Apropos brings up "Netscape: () man page(s)."  A search for "DTED" returns eight entries (which can be selected for further information), such as "Ingest DTED," "dted from dem," etc.

Technical assistance regarding GLMX can be reached through (612) 921-6402 or glmx@cdev.com.  Through November 1997, a CDI representative (Jim Hood) will be available (on an on-call basis) at the National Exploitation Lab (NEL) in Building 213 of the Navy Yard in Washington, D.C. 

Price:  $25,000 (for the classified version, including RULER).  This price was quoted 18 August 1997.  CDI representatives seem to prefer not to quote a price for the software alone.  They seem to prefer that customers pay CDI to enhance GLMX for specific applications, then buy the hardware platform, along with the improved version of GLMX, from CDI.  Supposedly, there are many GLMX functions that don't appear on its menus.

Dates of evaluation:  This evaluation consisted of both classroom training and participation in the National Geospatial-Intelligence Agency's (NGA) Geospatial Information Integrated Product Team's (GIIPT) testing and evaluation process.  Training was attended on 8-9 July 1997 at the offices of CDI in Arlington, VA; and on 10-11 July 1997 at the NEL.  Support to NGA's GIIPT testing and evaluation occurred from mid-August through early September 1997 at NGA's Geospatial Prototyping Facility (GPF) in Bethesda, MD.  Some follow-on investigations occurred at the NEL and at TEC in mid-September 1997.  (See additional comments below for the findings of NGA's evaluation team members.)

Additional Comments:  The following observations and criticisms reflect the combined inputs of the GIIPT evaluation team.  These findings are based on efforts undertaken during NGA's GIIPT testing and evaluation process.  This involved the use of GLMX to support separate scenarios involving an air strike and non-combatant evacuation operations (NEO), respectively.

1.  Configuration management

For GLMX to become a true COTS product, CDI needs to practice better configuration management.  GIIPT evaluators frequently encountered problems related to uncertainty regarding the particular version of GLMX software that was currently being used.  

One problem experienced during the NEO testing turned out to be due to a missing but necessary line of code that had been commented out of the DTED ingest script.  Also, some GLMX functions have cryptic names, such as "TPMPT."  Descriptive names would be better.  Use of the mouse is not consistent; e.g., some selections are made with the left mouse and others are made with the right mouse.

2.  Import capabilities

GLMX should be able to import more formats, especially popular GIS and image formats such as those used by ERDAS and those used by ESRI.

3.  Camera modeling

Camera model parameters should adjust automatically when images are rotated.  Currently, the constraints file used by RULER is not adjusted automatically when an image is rotated.  

The point selection process could be improved by the addition of a better tool, such as cross hairs, to help find the intersection of a feature and its shadow.

Users currently have no control over camera modeling iteration criteria.

Camera modeling would benefit from the development of interactive tools to help guide the user through the process.  Currently, operators have little or no guidance regarding the type of camera model to use or the number and placement of points to select in order to achieve the best possible results.  Manual pages that describe the mathematics behind the various camera models would also be helpful.

Graphic depictions of the quality of camera models (e.g., shading areas that lack sufficient control or points that have high residuals) would be helpful.  

GLMX menus can't be used to delete camera models, site models or other products; the operator must open a UNIX shell, find the appropriate files and remove them.

4.  Use of DTED and control information

GLMX would benefit from an interface with NGA's Digital Point Positioning Data Base (DPPDB).  Furthermore, the process of providing control point information to receiving routines in GLMX should be streamlined to minimize file editing and command line typing.

GLMX uses the horizonal information provided by control points to improve the camera model, but discards the elevation information when the origin is set to the nearest DTED post value.  Users should be able to specify whether or not they want to use DTED for vertical control.

Currently, the various types of elevation points are graphically indistinguishable.  Users should be able to identify them individually (e.g., green for DTED posts, red for building ground points, blue for road segment points).  It would also be helpful view them as text indicating their values.  Roads should take graphic precedence and always be visible as a color mask atop the terrain.

5.  Site Modeling

The site modeling process would benefit from more CAD-like drawing capabilities.

Procedures should be developed to assist users in bridging models, so that areas of interest can be expanded.

The manipulation of 3-D site models is currently accomplished through numerical adjustment of a parameter table.  This process could benefit by being made more interactive (e.g., via cursor or mouse control).  

Site modeling could be enhanced by the development of a materials menu that would enable the operator to define materials for the surfaces (e.g., terrain, buildings, roads, towers, etc.) to be visualized.  Material identification codes could be associated with individual surfaces, just as colors are currently mapped to surfaces.  A radiance model could easily be added to GLMX, as GLMX is merely a collection of C-language routines.

6.  Products

Image textured models can't be manipulated interactively; they can be viewed only in IPT movies.  Annotations don't show up in IPT movies.  Annotation capabilities would benefit from more choices regarding fonts, colors, etc.

Users of GLMX's Mission Planner IPT tool need to note the focal length used when recording animations.  This value must be divided by the default focal length used by SGI's movie making software in order to ensure both products look the same. 

7.  Conclusions

The use of GLMX to quickly generate 3-D site models and animations from monoscopic imagery could relieve some of the burden placed on NGA (formerly DIA) personnel such as Lee Howard and Terry Anderson, who make similar products from stereo imagery using SOCET SET.  It could also reduce some of the burden on Jon Caless (NGA, formerly CIA) to produce 3-D ENVISION (RapidScene and ESIG-4000) databases using SOCET SET.

Status and follow-up activities:  At least through November 1997, GLMX remains available for informal testing at the NEL in Building 213 of the Washington Navy Yard.  DRB has obtained samples of GLMX site model data for experimentation, and DRB is continuing to cooperate with NGA representatives regarding potential COTS site modeling solutions.

Similar/competing products:  GLMX is somewhat unique.  BAE Systems’ SOCET SET photogrammetric software can be used to extract 3-D features from imagery and to create image-textured, 3-D animations and also anaglyphs.  However, SOCET SET requires the input of stereo imagery, and GLMX does not.  

The database generation system for Lockheed Martin Vought Systems' TOPSCENE is also used to construct 3-D features from imagery.  Like GLMX, it does not require stereo imagery.  However, it does not perform camera modeling, and it is not a COTS product.  Likewise, Lockheed Martin Information Systems' TARGET system is used to build 3-D simulation databases from monoscopic imagery, but is not a COTS product.

Many PC-based products are now available for performing modeling from photographs, but they generally don’t consider the terrain and don’t handle typical real-world data types and formats favored by DoD. For example, PhotoModeler Pro runs under Windows 95 and supports 3-D modeling, single-photograph surface drawing, texture extraction, etc.  However, it is oriented toward architectural preservation, archaeological mapping, etc.  Further investigations are necessary to ascertain the state of the industry.

Users and successful applications:  GLMX was selected by NGA’s Pathfinder 97 process for insertion at the National Exploitation Lab (NEL) in Building 213 of the Navy Yard in Washington, D.C.

GLMX site models have been used to depict damage caused by ethnic cleansing activities in Bosnia.  The National Air Intelligence Center (NAIC) has supposedly used GLMX for deriving 3-D models from SAR data.  Supposedly, users at the JWAC have imported GLMX site models into Autometric's EDGE environment.  The Naval Undersea Warfare Center supposedly has viewable GLMX models at its Web site.  SGI's Cosmo can be used to view and maneuver through the site models.  CDI is also supposedly working with Cambridge Research Associates (vendors of the PowerScene visualization system) on site modeling of Predator UAV data.  Other GLMX users include Armstrong Lab, DARPA, Eglin AFB and the National Ground Intelligence Center (NGIC).  

Supposedly, over the years CDI has built numerous site models, including many created to support Operation Desert Shield/Storm.  Unfortunately, no site model archive or catalog exists.

PRODUCT NAME:  Global Mapper

SOURCE: GlobalMapper.com  

ADDRESS: 
 GOTOBUTTON BM_ç_ support@globalmapper.com 



 GOTOBUTTON BM_è_ http://www.globalmapper.com 

PLATFORM: Windows 95/98/NT/2000/ME/XP

DESCRIPTION: Global Mapper lets users view and export a variety of raster, vector and elevation data sets.  Users can merge any combination of data sets regardless of scale, projection or type.


Global Mapper supports viewing of DLG-O, DRG, DOQ, DEM, DXF, DLG, SDTS DEM, ECW, MrSID, ESRI Shapefiles, E00, GTOPO30, ETOPO2, TerrainBase and other files.  Users can search by name for all loaded vector data.  


Users can crop, re-project and merge any combination of raster data.  The collars of DRG files can be automatically clipped so users can view sets of adjacent DRG files, or merge adjacent DRG files into a single GeoTIFF file with no collar.  DLG-O, SDTS DLG, SDTS DEM and DEM files can be opened directly from compressed archives.


Users can create contours, specify contour intervals and export contour data as DXF 3-D polylines, DLG-O files or Shapefiles.  Global Mapper also has 3-D path profiling and line-of-sight capabilities.  The software can consider factors such as receiver/transmitter heights, minimum clearance, earth curvature, etc.  


Global Mapper supports keyboard navigation for panning and zooming.  When the user moves the cursor around the screen, a text description of the nearest feature is automatically displayed within the status bar.  Screen contents can be captured to BMP, JPEG or GeoTIFF files at user-specified resolutions.


Global Mapper can export USGS DLG-O, DXF, Shapefile and XYZ ASCII vector files; GeoTIFF raster files; and USGS DEM, GeoTIFF DEM, SURFER Grid (ASCII and binary), XYZ ASCII Grid, ARC ASCII Grid and 3-D DXF Mesh elevation data files.


A description of the use of Global Mapper to create DLG overlays and shaded relief maps is available at  GOTOBUTTON BM_é_ http://www.terrainmap.com/rm20.html. 

System requirements: 32 MB of RAM and 5 MB of hard disk space.

Price: $219.  

Source of information:
Vendor literature (obtained February 2002).

PRODUCT NAME:  GMS

SOURCE: RockWare

ADDRESS: 
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM___ rockware@rockware.com 



 GOTOBUTTON BM___ http://www.rockware.com 

PLATFORM: Windows 95/98/ME/NT/2000, UNIX

DESCRIPTION:  The Groundwater Modeling System (GMS) is a groundwater modeling environment with tools for site characterization, model development, post-processing, calibration, and visualization.  The software supports TINs, solids, borehole data, 2-D and 3-D geostatistics, and 2-D and 3-D finite element and finite difference models.  Users can build models atop imported digital images, assign attributes and boundary conditions, automatically generate grids, etc.


GMS has interfaces to MODFLOW, MODPATH, MT3DMS, RT3D and SEAM3D.  MODFLOW lets users define and edit models at the conceptual level or at grid level on a cell-by-cell basis.  MODPATH lets users perform particle tracking analysis, compute capture zones for wells and estimate contaminant travel times.  MT3DMS can be used for contaminant transport simulations using multiple species.  RT3D can simulate reactive transport, and supports both pre-defined and user-defined reactions.  SEAM3D can be used to simulate subsurface solute transport with aerobic and sequential anaerobic biodegradation. 


There is also FEMWATER, a 3-D finite element model used to simulate density-driven coupled flow and contaminant transport in saturated and unsaturated zones; and SEEP2D, a 2-D finite element model that can be used to simulate flow for both confined and unconfined conditions.


GMS provides tools for modeling site stratigraphy.  Users can take borehole, scatter point and geophysical data to construct stacked surface models as TINs or 3-D volumetric models.


GMS’s geostatistical tools include kriging routines with zonal, directional and indicator options.  Users can generate contour or isosurface plots of existing contaminant plumes, or to set up model parameters such as starting head/conductivity maps.


Raster and vector data can be imported from ARC/INFO, ArcView, AutoCAD (DXF) and GRASS.  Images can be copied and pasted into other applications for report generation.  There are drawing tools so that users can add titles, arrows and other annotations to plots.  Transient data sets can be turned into animations in AVI format.  These AVI files can be replayed within GMS, or as standalone objects outside GMS.  The animations can also be posted on Web pages or included in PowerPoint presentations.

System requirements: 64 MB of RAM, 100 MB of disk space and an 800 x 600 display.

Price: * * *

Source of information:
Vendor literature (updated July 2003).

PRODUCT NAME:  GMT

SOURCE: NOAA 

ADDRESS:
ibis.grdl.noaa.gov 

PLATFORM: UNIX

DESCRIPTION:  The Generic Mapping Tools (GMT) package is a free, public domain collection of about 50 UNIX tools for manipulating (filtering, projecting, trend-fitting, gridding, etc.) geospatial data sets.  Users can produce Encapsulated PostScipt (EPS) illustrations ranging from x-y plots through contour maps to artificially illuminated surfaces and 3-D perspective views.  GMT supports 20 map projections and comes with support data such as coastlines, rivers and political boundaries. 


GMT is a command-line program.

System requirements: GMT code takes up 18 MB of disk space.  The default distribution of support data takes up another 4.6 MB.  PostScript documentation adds another 10.3 MB.  GMT requires the NCAR netCDF library.

Price: GMT is available via anonymous ftp from ibis.grdl.noaa.gov in /pub/gmt.

Source of information:
Vendor literature (obtained June 1998).

PRODUCT NAME:  GPS Solution Pak

SOURCE:  Ashtech

ADDRESS:
1170 Kifer Road



Sunnyvale, CA 94086



408-524-1460

PLATFORM:  PC

DESCRIPTION:  The GPS Solution Pak is a collection of five independent modules:  Contour, Volume, Mapping, COGO and 3-D.

The Contour Module creates a DTM of GPS-derived 3-D stations, from which contour lines can be generated. Points are stored with unique point number, northing, easting, elevation and description.


The Volume Module enables users to use any ASCII points file to calculate and analyze the amount of cut-and-fill at a site, using GPS-derived positions and elevations.

The Mapping Module allows users to create lines and arcs automatically, using field-collected coordinate point descriptors.


The COGO Module supports functions such as curve solutions, offsets, cul-de-sacs, line solutions, field traverses, parking lots, area calculations, inverse/traverse, street intersections, and more.


The 3D View Module enables the user to generate, view and plot 3-D color-coded perspective views and DTM slope vectors from any DTM surface. DTM slope area reports can be generated to assist in site evaluation. 

System requirements:  At least a 386 running DOS 3.3 or higher with 4 MB RAM, a 387 coprocessor and a mouse.

Price:  $4,500.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  GRASS

SOURCE: GRASS Development Team

ADDRESS:
Center for Applied Geographic and Spatial Research (CAGSR)



Baylor University



P.O. Box 97351



Waco, TX 76798-7351



254-710-2673



 GOTOBUTTON BM_ê_ grass@baylor.edu 



 GOTOBUTTON BM_ë_ http://grass.baylor.edu/ 

PLATFORM:  PC, Silicon Graphics, Concurrent, Data General Aviion, IBM RS/6000, DEC, Intergraph, Macintosh and Linux

DESCRIPTION:  The Geographical Resources Analysis Support System (GRASS) is a raster-based GIS that supports data management, image processing, graphics production, spatial modeling and visualization.


GRASS provides 2-D and 3-D display, profiles, histograms, pie charts, graphs and screen dumps.  Imagery commands provide tape handling for multiple formats, scene and sub-scene extraction, color enhancements, image registration, terrain correction, classification, filtering, histograms, etc.


Raster analysis capabilities include filters, overlays, proximity analysis, measurements, line-of-sight, rotation, cost analysis, network analysis, elevation transformations and import/export.  Vector capabilities include digitizing, grid generation, topological linking, transformation to raster, contour labeling, etc.


GIS operations include surface generation, statistical comparison, reclassification, transformation to raster and vector, coordinate registration, database searches and retrievals, proximity analyses and import/export.


GRASS supports numerous raster and vector formats.  These include ASCII, DXF (import and export) and many image formats.


GRASS 5 features a visualization interface that lets users render multiple surfaces in 3-D, drape vector files over surfaces, and display sites as either surfaces or points.  There is support for floating point and null values, and a new 3-D raster (voxel) format called grid3.


The March 1993 issue of IEEE Computer Graphics & Applications describes the use of GRASS for 3-D visualization assessment of the accuracy of digital elevation models.  The May 1993 issue of Geo Info Systems gives examples of 3-D maps created using the d.3d module, which lets users control viewing parameters such as vertical exaggeration, viewing position, etc.  The Spring 1993 issue of GRASSCLIPPINGS illustrates the use of GRASS as a visualization tool.  The issue summarizes a project to animate a fly-through of the region surrounding the watershed of Boulder, Colorado.  GRASS was used to add color, shading and features such as streams and lakes to the wireframe DTM to create realistic scenery.  A series of views were imaged and recorded in sequence to provide the animation.  The Fall 1993 issue of GRASSCLIPPINGS discusses the use of GRASS to generate surfaces with a changing parameter, surfaces interpolated from time series of measured data, and surfaces produced from process-based models.  The issue also discusses the creation of 3-D perspective views using GRASS, CAD data and photography.


GRASS has been integrated into the Marines' Intelligence Analysis System.  The Air Force has used GRASS to design air-to-ground training ranges, using weapons footprint data to estimate favorable target locations based on minimum impact on critical areas and maximum utilization of all range targets.  The Army has used GRASS to support combat operations, update aviation maps, and to analyze bathymetric trends.  


GRASS received the 1993 Federal Laboratory Consortium Award for Excellence in Technology Transfer. 

System requirements:  UNIX; a compiled graphics library such as X-Windows, SunView, etc.; 256 colors; 8 MB of RAM; mouse; 300 MB hard disk.

Price: GRASS was originally developed by the U.S. Army Construction Engineering Research Laboratories (USACERL), but is now maintained by the GRASS Development Team at Baylor University.  As of 25 October 1999, GRASS is being released under the terms of the GNU General Public License (GPL).

Source of information:
Spatial News, May 2000.






Spatial News, November 1999.






Business Geographics, September 1999.






GeoWorld, February 1999.






USACERL literature.

PRODUCT NAME:  GRASS

SOURCE: OpenOSX

ADDRESS:
 GOTOBUTTON BM_ì_ http://grass.itc.it 

PLATFORM: Windows, MacOSX, Linux, SGI, SUN, etc.

DESCRIPTION: GRASS (Geographic Resources Analysis Support System) has more than 350 modules with geospatial functionality.  Users can orthorectify images, create and edit digital elevation models, generate hypsography, do coordinate conversions, re-project raster and vector data in more than 100 projections, automatically create vectors and digital line graphs, generate thematic polygons from imagery, perform statistical analyses, visualize data in 3-D, etc.  Users can also model erosion and storm water runoff, simulate the spread of wildfires, calculate watersheds, analyze floodplains, etc.


GRASS can import and export 2-D and 3-D raster and vector data.  The software supports GIF, GeoTIFF, TIFF, SDTS, DXF, DEM, SHAPE, ELAS, PNG, ARC, MIF, TIGER, ASCII, SURFER, VRML and other formats.

System requirements:  * * *

Price: GRASS is officially maintained by the Grass Development Team.  The software is free, and source code is available.  GRASS is released under the GNU General Public License (GPL).

Source of information:
GRASS Development Team literature (August 2003).






OpenOSX literature (obtained February 2002).






Geospatial Solutions, January 2002.

PRODUCT NAME:  GRIDS

SOURCE:  Lockheed Martin

ADDRESS:
1260 Crossman Avenue



Sunnyvale, CA 94089



408-734-5400

PLATFORM:  SGI or HP

DESCRIPTION:  The Graphical Range Interactive Display System (GRIDS) is the visualization component of an integrated range package.  It is DIS-compatible, and is designed to work with Loral's Tracking and Participant Event Reporting System (TAPER).  Using TAPER, it can project data received from live instrumented systems into the DIS battlespace.  It can also display virtual entities that are being generated by DIS-compatible systems.  TAPER and GRIDS form the core of the Mobile Automated Information System (MAIS).


GRIDS consists of several Ada modules.  It provides library functions for models, displays, interfaces to data sources, audio visual synchronization, map and image conversion and custom applications.


GRIDS reads DTED and DFAD data as well as MultiGen terrain data formats.  The system draws 3-D terrain and allows the user to overlay maps and images.  It comes with a library of 2-D and 3-D models for displaying aircraft, ground vehicles, ships, terrain and features.  GRIDS can also handle special effects PDUs, including engagement, weapons fire, smoke and obscuration.

The system provides multiple viewpoint options.  Users can also bring up 2-D graphs or text information windows to obtain additional information.  GRIDS also provides for line-of-sight calculations and display.

System requirements:  * * *

Price:  * * *

Source of information:
GPS-Driven Battlefield Visualization; Draft Phase I SBIR A93-353; MRJ, Inc.; October 28, 1994.






Real Time Graphics, June 1994.






MultiGen literature (obtained February 1994).

PRODUCT NAME:  GridToLOD

SOURCE: Chris Thorne

ADDRESS:
* * * GOTOBUTTON BM_í_    

PLATFORM: * * *

DESCRIPTION:  GridToLOD is a tool for generating optimized elevation grid levels of detail (LODs).  It reads an elevation grid from a VRML source file and dices the elevation grid into smaller sub-grids.  One or more level-of-detail (LOD) files are generated that put the sub-grids together for each level of subdivision selected. 


Sub-images, assumed to be generated with names matching the names of the sub-grids, are used as URL image textures for each sub-grid. Visibility sensors and scripts are inserted to enhance 

performance. 

System requirements:  * * *

Price:  * * *

Source of information:
Correspondence with author, October 1998.

PRODUCT NAME:  Grid Translator Pro

SOURCE: Geomatics Systems

ADDRESS:
114 Inverary Crescent



London, Ontario



Canada N6G 3L8



 GOTOBUTTON BM_î_ http://www.geomaticssystems.com 

PLATFORM: Windows

DESCRIPTION:  Grid Translator Pro (GTP) is an add-on tool that translates more than 38 raster formats into MapInfo Vertical Mapper format (GRD and GRC).  


GTP creates Vertical Mapper grids automatically.  The process is batch-oriented, so users can create Vertical Mapper grids from multiple data sets with different input formats.


GTP supports ArcGIS grids (ADF), ARC/INFO ASCII grids, SRTM files, SURFER grids, IDRISI grids, GTOPO30, USGS SDTS and ASCII DEMs, NGA DTED, USGS DOQ, NITF, GIF, JPEG, TIFF, BMP, IMG, etc.

System requirements:  * * *

Price: Grid Translator Pro for MapInfo Vertical Mapper costs $200.

Source of information:
Vendor literature (obtained June 2004).

PRODUCT NAME:  GridVis

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM__ rockware@rockware.com 



 GOTOBUTTON BM__ http://www.rockware.com 

PLATFORM:  Amiga

DESCRIPTION:  GridVis is a suite of four programs (each also available separately) for mapping and contouring.  The Grid program accepts random XYZ data in ASCII format and generates output files for use in the Contour and 3D-Mesh programs.  The PostIt program generates control point posting maps.  Output from PostIt and Contour can be combined to create contour maps.  Any CAD package that supports the DXF file format can read GridVis DXF files.

System requirements:  Amiga 500,1000,2000 or 3000 with 1 MB RAM (3MB recommended).  A hard disk, math coprocessor and 68030 CPU are recommended.

Price:  $300, or $125 each for separate modules.

Source of information:
RockWare Scientific Software,1993.

PRODUCT NAME:  GRIDZO

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM__ rockware@rockware.com 



 GOTOBUTTON BM__ http://www.rockware.com 

PLATFORM:  PC

DESCRIPTION:  GRIDZO, a component of the ROCKWORKS software system, includes the following capabilities and more:  

- Variety of gridding algorithms.

- Number of control points and grid dimensions limited only by RAM.

- Control point filtering by location or by value.

- Contour mapping with control over line and label style, color, spacing, etc.

- Direct control point Delaunay contouring with smoothing and labeling.

- Control point maps.

- Mathematical and statistical functions.

- Logical functions.

- 3-D views including mesh and raised contour maps.

- 2-D views including draped and floating maps.

- X and Y plot scales in user-defined, English or metric units.

- Menu-driven user interface.

- ROCKWORKS output, editing and translating utilities.


GRIDZO reads XYZ files created by DIGITIZE, ROCKBASE or LOGGER.  Output graphics files are compatible with all ROCKWORKS applications.  Grid files can be reformatted to SURFER, spreadsheet and other formats.

System requirements:  For IBM:  DOS 3.x, 640K RAM, 10 MB hard disk space, and CGA/EGA/VGA or Hercules monochrome graphics.  The Macintosh version requires 1 MB RAM.

Price:  GRIDZO 6.0:  $379 (through Rockware).

Source of information:
Dynacomp Catalog No. 38.






Rockware Earth Science Software, 1994.

PRODUCT NAME:  Griffon

SOURCE:  Autometric

ADDRESS:
5301 Shawnee Road



Alexandria, VA 22312



703-658-4000



 GOTOBUTTON BM__ http://www.autometric.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  Griffon is a softcopy photogrammetry package for imagery mensuration, 3-D modeling and terrain mapping.  Intended applications include mission planning, precise targeting, simulator database generation, and solids modeling.  Griffon's capabilities include:  

- Triangulation of SPOT imagery, aerial photography, and close range photography.

- Automatic digital elevation model extraction.

- Import of NGA DTED and USGS DEM.

- Orthorectification.

- Monoscopic and stereoscopic mensuration and geopositioning.

- Interactive perspective viewing.

- Use of ADRG and ADRI.

- Geocoding of raster maps.

- Monoscopic or stereoscopic delineation, editing and storing of 3-D models (with the 3-D modeling option).


Options are available for terrain modeling, close range photogrammetry, 3-D modeling, and other sensor models.

The April 1994 issue of SIGNAL states that Griffon is primarily targeted at defense customers such as intelligence agencies, mission planners and simulation /modeling.  It also notes that Griffon includes a close-range photogrammetric capability, enabling users to work in pure Cartesian space.  This permits, for example, 3-D modeling of the interiors of buildings. 

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained January 1994).






SIGNAL, April 1994.

PRODUCT NAME:  GTView

SOURCE:  Georgia Tech Research Institute

ADDRESS:
 GOTOBUTTON BM__ http://www.gtri.gatech.edu 

PLATFORM:  * * *

DESCRIPTION:  GTView was developed at the Center for Geographical Information Systems and Spatial Analysis Technology within the Georgia Tech Research Institute (GTRI).  The software was used to develop a full-color, simulated fly-through of the 1996 Olympic whitewater course.  The simulation integrated Landsat imagery, high-altitude and low-altitude aerial photography and USGS DEM data.  Roads, towns and other topographical features were accurately portrayed.  ERDAS Imagine software was used to develop the databases.  The fly-through followed a pre-defined path and was recorded to video.  Four minutes of animation were created.

System requirements:  * * *

Price:  * * *

Source of information:
GTRI literature (obtained October 1996).






Computer Graphics World, September 1996.

PRODUCT NAME:  GVP

SOURCE: 
Crewstation Technology Laboratory (CTL)



Naval Air Warfare Center Aircraft Division

ADDRESS: 
Building 2187, Code 4.6.4.6



48110 Shaw Road, Unit 5



Patuxent River, MD 20670-1906



(301) 342-9266/9245



 GOTOBUTTON BM_ï_ hallbt@navair.navy.mil 



 GOTOBUTTON BM_ð_ dunn@setd-ctl.nawcad.navy.mil 

PLATFORM: SGI IRIX and Linux

DESCRIPTION:  The Global Visualization Process (GVP) refers to a suite of software and processes designed to support military situation awareness and visualization.


GVP uses imagery and terrain elevation data derived from varying sources.  Specific areas of interest can be embedded at higher resolutions than surrounding areas.  Data resolution is limited only by system memory; there is no limit on the number fixed or moving object models.


GVP includes SGI Performer-based CTL World software for 2-D visualization, 3-D perspective visualization, and stereo viewing.


GVP supports communications via DII-COE messages in GCCS-M for operational entities, and via DIS and HLA for simulations.  GVP’s Master Object Manager supports world-wide tracking of objects and events, and synchronizes multiple GVP display systems.  There is also a GVP Playback Controller. 


A patent application process for GVP is underway.

System requirements: Any SGI platform.  A Linux version is available for PCs with multiple CPUs.

Price: GVP software is Government-owned.

Source of information:
Program literature (obtained May 2001).

PRODUCT NAME:  GWN-DTM

SOURCE:  GWN Systems

ADDRESS:
11133-124 Street NW



#200  



Edmonton, Alberta



Canada, T5M 0J2



403-452-0090



 GOTOBUTTON BM__ gwn@gwnsys.ca 

PLATFORM:  Windows 3.x/95/98/NT, HP 9000, SUN SPARC, NEC  

DESCRIPTION:  GWN-DTM is a comprehensive terrain modeling and design package with features for contouring, site design, cross sections, slope analysis and earth works.  It is part of an integrated set of programs that are interactive within AutoCAD and MicroStation.  GWN-DTM contains a series of integrated modules designed for mapping and design applications within the disciplines of engineering, surveying and mapping.  Functions provided include data manipulation, terrain model generation, contouring, profiling, cross-sectioning, volumetrics, 3-D display, slope analysis, and more.  The software can process over one million spatial points without the need to subdivide the data.


GWN-DTM uses double precision and includes capabilities for integrated volume computation, adding a triangle and a point within a triangle and more options for overlay grid output.  There are functions for computing volumes by the grid method, importing terrain models by polygon and importing terrain models by elevation bands.  Vertices can be edited graphically, triangle facets can be deleted graphically, and triangles can be added - all without regenerating the terrain model.


GWN-DTM can import and export AutoCAD DXF (12-13) and DWG (12-14), MicroStation DGN and ASCII coordinate files.  

System requirements:  MicroStation 4.0, 5.0 or 5.5; or AutoCAD R12 or R13; with 4 MB RAM under  MicroStation on a PC, 2 MB RAM under AutoCAD on a PC, or 16 MB RAM under UNIX (HP-UX v. 9.0 or SUN OS4.x).

Price:  $2,195.

Source of information:
Point of Beginning, June 1999.






Point of Beginning, September 1998.

PRODUCT NAME:  GWN-SURF

SOURCE:  GWN Systems

ADDRESS:
11133-124 Street NW



#200  



Edmonton, Alberta



Canada, T5M 0J2



403-452-0090



 GOTOBUTTON BM__ gwn@gwnsys.ca 

PLATFORM:  DOS, Windows 3.1/95/NT, UNIX and Macintosh

DESCRIPTION:  GWN-SURF provides interactive contour mapping and design capabilities for applications such as civil engineering, surveying and mapping.  


Users can work with existing terrain models or can create their own.  GWN-SURF can visualize terrain models in 2-D or 3-D, from any point of view  Users can specify scaling factors, contour increments, units (English or metric), contour line characteristics (color, thickness, labels, etc.), etc.  Terrain models can be draped and queried.  GWN-SURF also has capabilities for volumetric calculations and slope area and drainage analysis.


GWN-SURF can import and export ASCII, DXF, DGN and DWG files.

System requirements:  A 486/Pentium PC with 8 MB of RAM and MicroStation.

Price:  $1,650.

Source of information:
Point of Beginning, June 1999.






Vendor literature (acquired December 1997).

PRODUCT NAME:  HarborView

SOURCE: The National Geospatial-Intelligence Agency (NGA)

ADDRESS:
 GOTOBUTTON BM_ñ_ http://www.nga.mil 

PLATFORM: Windows

DESCRIPTION:  HarborView grew out of an NGA project to create a digital process for updating Digital Nautical Chart (DNC) information.  It became a 3-D harbor visualization product that is used in conjunction with viewing software.  The viewer is Harris Corporation's InReality product, plus some custom code.


HarborView features a 3-D view that includes a virtual compass and information on heading and speed.  Users can click to get the DNC attributes of a feature (e.g., a buoy).  They can measure distances to and between

objects within the 3-D scene.  There is a "sniper view" capability; i.e., a moveable viewshed that allows the user to know where he can see and where he can be seen. The user can also add fog and haze to the scene to simulate adverse conditions.


HarborView does not consider winds, currents or tides.  It does, however, portray underwater wrecks, cables, etc.  There is currently a 200-square-kilometer limit on model size.  A future version of the viewer will include the ability to interact with position inputs from GPS receivers.


The user can place a "flag" within the model, then add text or a link to an associated .jpg file.  This allows the user to add value to the model.  These flags can be saved to a ".ua" file.  Animations can be created and saved as ".avi" files.  Screen captures can be saved as ".jpg" files.  All of these can be e-mailed to other authorized users.  The .avi and .jpg files can be viewed without the HarborView viewer.  The .ua file with the flags does require the viewer and a copy of the model.  The final model format is proprietary to Harris Corporation, and the full model can be viewed only with the Harris viewer.


As of July 2004, 63 harbor models have been completed, with 105 due by

August 2004.  The production schedule calls for 100 to be produced per year.  Of these 100, approximately 50 are domestic; the rest are foreign.  The average product includes about 2,000-3,000 shapefiles.  A Web site is expected to ready in September 2004 from which to download available models.  Questions can directed to  GOTOBUTTON BM_ò_ harborview@nga.mil.
System requirements: * * *

Price: HarborView is unclassified, but "For Official Use Only."  Licensing and source-use restrictions limit the distribution to persons with .gov or .mil email addresses or the equivalent.  Contractors working on Government computers may use the viewer and model but may not put copies on their own computers.

Source of information:
NGA (updated July 2004).

PRODUCT NAME:  HELISIM

SOURCE:  Virtual Prototypes

ADDRESS:
4700 de la Savane



Suite 300



Montreal QC H4P 1T7 Canada



514-341-3874



 GOTOBUTTON BM_ó_ sales@VirtualPrototypes.ca 



 GOTOBUTTON BM__ http://www.virtualprototypes.ca 

PLATFORM:  Silicon Graphics and Windows NT

DESCRIPTION:  HELISIM is designed for applications such flight trainers, integrated avionics test benches, etc.  It provides a flexible, reconfigurable flight model simulating the behavior and aerodynamics of any rotary-wing aircraft.  The flight dynamics are modeled with six degrees of freedom using the blade element rotor model (BERM) technique, incorporating helicopter-specific aerodynamic effects such as blade flapping and lead-lag, and rotor inflow.  


HELISIM 4.0 allows configuration of aircraft models through the user interface.  Users can also simulate dual main rotor configurations with a Tandem Rotor Configuration upgrade.

System requirements: For SGI: any workstation running IRIX 6.5, with XL to RE2 graphics, 64 MB of RAM and a CD-ROM drive.  For Windows NT 4.0: a 300-MHz Pentium II with PCI or AGP bus graphics accelerator or equivalent (OpenGL hardware acceleration recommended), 64 MB of RAM, a 3-button mouse, an Ethernet card and a CD-ROM drive.

Price: * ** 

Source of information:
Real Time Graphics, June 2000.






Vendor literature (updated February 1999). 

PRODUCT NAME:  HELSIM

SOURCE:  NASA/Ames Research Center

ADDRESS:
MS 210-9



Moffett Field, CA 94035



415-604-5424

PLATFORM:  Silicon Graphics

DESCRIPTION:  HELSIM is a real-time 3-D helicopter flight simulation program that displays a UH-60 helicopter flying over terrain generated from NGA data.  Features include multiple viewing perspectives, adjustable lighting conditions, flight history recording and playback, rudder controls, etc.  HELSIM has been used as a tool for concept verification and tuning of automatic obstacle-avoidance guidance algorithms, and has been implemented on networked workstations for interactive 3-D simulation of nap-of-the-earth (NOE) flight.  


This simulation tool uses 3-D graphics to depict the helicopter, terrain, and objects such as trees, houses and telephone poles.  The terrain and obstacle models are texture-mapped for realism.  The dynamics of the rotorcraft and the functional capabilities of the range sensors are simulated to provide all of the components for guidance function evaluation. 


Three different perspectives can be displayed simultaneously.  The cockpit view shows terrain as seen by the pilot, with head-up display symbols superimposed over the scene.  The interactively adjustable birds-eye view displays the helicopter along with its surrounding terrain.  The wingman view simulates views as seen from another helicopter that is closely following the first.  The multiple viewing capabilities are controlled through a user interface panel consisting of widgets such as buttons, dials and sliders.  The system also permits interactive adjustment and monitoring of selected parameters.

System requirements:  HELSIM has been implemented on an SGI 4D VGX workstation with 32 MB RAM.

Price:  * * *

Source of information:
Silicon Graphics Applications Directory, May 1991.

PRODUCT NAME:  HHViewer

SOURCE: Helical Systems

ADDRESS:
One Research Drive



Dartmouth, Nova Scotia



Canada B2Y 4M9



866‑226‑0257



 GOTOBUTTON BM_ô_ info@helical.ns.ca 



 GOTOBUTTON BM_õ_ Http://www.helical.ns.ca 

PLATFORM: Windows NT

DESCRIPTION: Helical Systems specializes in the development of software and libraries to support the integration, archiving, visualization and management of very large data sets (e.g., multibeam, LIDAR, SAR, etc.).  Helical’s suite of software tools is based on the use of Helical Hyperspatial Code (HHCode) and Self Defining Structure (SDS).  HHCode and SDS facilitate the viewing, cleaning, editing, validation, analysis and management of very large, multi-dimensional data sets.  The SDS structure enables HHViewer to handle very large volumes of spatial data.  Users have direct access to databases, spreadsheets, and text files via Open Database Connectivity (ODBC).


HHViewer enables users to visualize, analyze, fly-through, objectify, edit, flag, unflag, delete, undelete, clean, re-clean, tile and re-tile all or selected sections of SDS files in 3-D.  The software can display data as points, lines, areas and surfaces.  HHViewer provides several views, each dedicated to a specific aspect of the data.  Each view allows users to select data for editing or analysis.  There are tools for displaying, deleting, flagging and modifying selected data.  The World, Grid and Tile views render data in 2-D.  The 3-D View shows data in 3-D.  There is also a Profile View.


Users can form expressions to facilitate analysis.  The Z value expression lets users specify a calculation to use as the Z value of a 3-D model.  For example, DEPTH could be used as the Z value for hydrographic data, and (DEPTH + TIDE) could be used to perform a tidal adjustment.  Filter expressions let users display specific data.  For example, (TRACK_ID = 69) AND (BEAM_ID = 23) displays only soundings collected by beam 23 during track 69.  A color expression lets users specify colors. 


HHViewer supports several built-in utilities, including HHTile and HHClean, complementary tools that can be used to clean, validate and analyze multi-dimensional point, surface and vector data sets.


HHTile generates tiles SDS data sets by aggregating points into tile areas using HHCode.  Tiling is the aggregation of data into variably-sized grid cells to reduce the size of the data set and to provide statistical tessellations for fast data access and surface generation.  The process is data driven, but allows users to control aggregation tolerances.  Each tile maintains statistics, including minimum, maximum, mean, standard deviation and number of points aggregated.


HHLIDARClean is a LIDAR data utility that examines a data set statistically and establishes confidence levels in order to flag errors and outliers.  Together, HHLIDARClean and HHClean can clean terrestrial LIDAR data of vegetation and/or buildings.  These tools can also be configured for use with marine LIDAR data, such as that acquired by SHOALS.


The Fuse option lets users fuse imagery or other data with a LIDAR data set.  The Data Management option lets users automatically supersede data and turn two different data sets into a single, validated data set.  A difference utility automatically displays a difference surface between two data sets.  Converters are available for DXF, DTED and other data types.


A configuration oriented toward LIDAR data processing might include HHViewer with the HHLIDARClean utility and an ASCII converter.  If data sets routinely exceed 8-10M points, Helical’s tiling utility (HHTile) might also be desired.

System requirements: A 200-MHz PC (400-500 MHz recommended) with 32-64 MB of RAM (256-512 MB recommended), 160 MB of disk space (4 GB recommended), and a 1024 x 768 display (1280 x 1024 x 16M colors recommended).  OpenGL acceleration is recommended.

Price: About $4,700 to about $13,000, depending on options.  HHViewer costs $4,690.  HHViewer with HHTile and SDS Utilities costs $7,385.  HHViewer with HHClean and SDS Utilities costs $6,285.  HHViewer with both the tiling and cleaning options costs $8,605.  A LIDAR package that includes HHViewer, HHTile, HHClean, LIDARClean, SDS Utilities and Native converter costs $11,095.  The Fuse option costs $3,585.  The Data Management option costs $1,890.   

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME:  HI-VIEW

SOURCE:  PCI Enterprises

ADDRESS:
2300 N Street, NW



Suite 725



Washington, DC 20037



202-785-8281

PLATFORM:  SUN, Silicon Graphics and IBM workstations

DESCRIPTION:  HI-VIEW is a software product for the generation of digital orthoimages and digital elevation models from scanned aerial photographs and satellite images.  HI-VIEW consists of two complementary modules:  Terrain Database Generation and Terrain Visualization.


The Terrain Database Generation module provides for automatic generation of raster digital elevation models (DEM) from stereo images, import of DEMs in various raster formats, DEM editing, orthoimage generation, output to GIS and seamless integration with the HI-VIEW Terrain Visualization module.


The Terrain Visualization module provides for image and raster DEM import, interactive 3-D visualization, fly-through of large data sets and real-time shading and color manipulation.  Options include stereo viewing, video recording and support for devices such as Logitech's 3-D mouse.

System requirements:  32 MB RAM and 800 MB disk space (for full SPOT scene processing).

Price:  Terrain Database Generation Module:  $14,950.  

Terrain Visualization Module:  $9,950.

Source of information:
Vendor literature (updated May 1994).






Real Time Graphics, December 1994.

PRODUCT NAME: HLA Gateway

SOURCE:  MaK Technologies

ADDRESS:
10 Fawcett Street



Cambridge, MA 02138



617-876-8085



 GOTOBUTTON BM__ info@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM: * * *

DESCRIPTION: The HLA Gateway is a DIS-to-HLA translator.  It was developed by the Florida Institute for Simulation and Training (IST) for the U.S. Army Simulation, Training and Instrumentation Command (STRICOM).  Previously, the HLA Gateway was available to U.S. Government agencies and their contractors through STRICOM.


The HLA Gateway provides an HLA interoperability solution for legacy DIS simulators.     

System requirements: * * *

Price:  * * *

Source of information:
MS&T, Issue 5, 2000.

PRODUCT NAME:  HyperDrive Authoring Suite

SOURCE: GlobalSim

ADDRESS:
 GOTOBUTTON BM_ö_ http://www.globalsim.com 

PLATFORM: PC

DESCRIPTION: The HyperDrive Authoring Suite is a PC-based set of software tools to build, operate and analyze complex driving scenarios.  


HyperDrive has a drag-and-drop interface that allows users to select from a library (included) of tiles and assemble them into desired configurations.  The library includes tiles, macro tiles and image-based site tiles.  Users can create urban, suburban, industrial and rural environments; two-lane, four-lane, hybrid and freeway roads; various intersection controls such as stop lights, stop signs, etc.; special effects such as curbs and pot holes; etc.  A Database Tile Board allows users to snap database pieces together.  Vehicle models include a variety of cars and trucks.  Behavior can be autonomous or scripted or both.  Operators can review their drives from multiple perspectives and can start, stop, pause, and fast-forward.  During scene authoring, users can operate from a 2-D map view or from a 3-D perspective view with pan, zoom and scroll capabilities.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained August 2000).

PRODUCT NAME:  I-SiTE Studio

SOURCE: I-SiTE

ADDRESS:
Lakewood, CO GOTOBUTTON BM__ 


303-763‑4919



info@isite3d.com.au 



Http://www.isite3d.com.au 

PLATFORM: Windows 2000/XP

DESCRIPTION: I-SiTE Studio software enables the interrogation, modeling and manipulation of large point cloud data sets obtained from various laser scanners (including the I-SiTE 4400).  Basically, it processes data from terrestrial laser scanners to create 3-D models.  The software is designed for applications such as topographic surveying, mining, architectural modeling, crime scene recording, etc.  


I-Site Studio is suitable for processing any kind of spatial data, including conventional survey and CAD data, and both airborne and terrestrial scan data.  The software handles millions of laser scan points, multispectral intensities, multi-resolution digital photography, survey control (e.g., GPS coordinates) and prismatic reflector locations.  The software can automatically extract reflector locations from scans based on intensity and object size.  The software can also create line sections through data at any interval along a given vector in any orientation and automatically select all points on a plane to extract floors and walls from scans.


Users can query the range and intensity of single points, map grayscale or color spectra to range and intensity values, view data from any aspect, walk or fly through data, view scans along with CAD geometry or other imported data, adjust surface lighting, etc.  There are masking and filtering options.


I-SiTE has capabilities for multiple scan registration, and can automatically match scan data sets collected from different positions.  CAD or survey data can be used as a base for registration, so users can match new scans into existing plans or surveys.  


Users can extract selected spatial data from point clouds as individual points or as best-fit planes through whole sections of a scan.  The software can create contours, surfaces and solid models.  Users can interactively fit geometric shapes (planes, lines and circles) to scan data points, then edit and combine these objects to construct 3-D CAD models.  Users can also adjust the shading and transparency of surfaces and move, rotate, and copy objects.


I-SiTE can import data in DXF, OBJ, ASCII, 3DV (Optech) and 3DD (Riegl) formats.  CAD geometry and scan data can be exported to DXF, OBJ, ASCII and Maya formats.  The software can import data from the Optech ILRIS scanner seamlessly.  The software can also import and manipulate input from Callidus and Cyrax laser scanners, Optech CMS data, survey point text files, and CAD files.  I-Site provides field control, acquisition and downstream processing for Riegl laser scanners, including the LMS-Z210, LMS-Z360 and LMS-Z420. 

System requirements: A 300-MHz Pentium II (1.8-Ghz Pentium IV recommended) with 256 MB of RAM (512 MB recommended), OpenGL acceleration (an NVIDIA GeForce graphics card recommended) and a three-button mouse (scroll-wheel mouse recommended).

Price: $21,280 for one license. 

Source of information:
GeoWorld, August 2004.






Geospatial Solutions, August 2003.






Vendor literature (received January 2003).






Professional Surveyor, January 2003.

PRODUCT NAME:  IDIMS

SOURCE:  Terra-Mar Resource Information Services

ADDRESS:
1710 S. Amphlett Blvd.



Suite 215



San Mateo, CA 94402



415-655-2565



 GOTOBUTTON BM__ terra_mr@ix.netcom.com 

PLATFORM:  Workstations

DESCRIPTION:  Workstation IDIMS (Interactive Digital Image Manipulation System) consists of an extensive BASE package (data I/O, display, image enhancement, mosaicking, filtering, etc.) and many additional modules.  


BASE IDIMS reads Landsat TM, SPOT, VICAR and AVHRR files, and can read generic bsq, bil, bip, ASCII, TIFF and unknown formats.  The GIS UTILITIES module reads DTED and DEM data and supports overlay analysis, line-of-sight analysis, etc.  The GEOCORRECTION module supports image-to-image and image-to-map registration, projection conversion, control point editing and warping with user-supplied transformations.  The TERRAIN VIEW module enables the user to merge digital elevation models with imagery to support 3-D terrain analysis.  Perspective views can be generated from any reference point and from any viewing angle.  Users can fly through data in straight lines, segmented lines and circles and can specify pan angles from a pivot point.  Movie loops can be captured and played back.  


Other available modules include SPECTRAL ANALYSIS, MULTI-SPECTRAL TRANSFORMATIONS, ADVANCED MATH, ADVANCED FILTERING, ADVANCED GEOMETRIC and GLOBAL LINKS.  The ADVANCED GEOMETRIC module includes the capability to create stereo pairs.  The GLOBAL LINKS module includes a live link to Genasys software and the capability to read ARC/INFO files.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained August 1994).

PRODUCT NAME:  IDL

SOURCE:  Research Systems

ADDRESS:
4990 Pearl East Circle



Boulder, CO 80301



303-786-9900



 GOTOBUTTON BM__ info@rsinc.com 



 GOTOBUTTON BM__ http://www.rsinc.com  

PLATFORM:  DEC VMS, ULTRIX, and Alpha; HP 9000 Series 700,IBM RS/6000, SGI, SUN, Convex, Macintosh and PC

DESCRIPTION:  IDL (Interactive Data Language) provides tools for importing and displaying data sets.  Displays can be line plots, 2-D images or 3-D volumetric renderings.  There is support for a range of data formats, and support for unformatted I/O.  IDL handles data internally in its own native data type, from byte to double precision complex.


IDL combines programming with data analysis and visualization features.  Users can create custom functions, procedures and graphics programs to solve analysis and visualization problems.  IDL offers flexible data I/O, analysis techniques and publication tools.  Typical application areas include image processing and remote sensing.


IDL operators, functions and procedures work on scalars, vectors and arrays with no change in notation.  Mathematical capabilities include FFT, convolution, transcendental functions and Bessel functions.  The statistical library includes univariate and multivariate routines including multiple regression, cluster analysis and non-parametric statistics.


Users can view and manipulate 3-D volumes using Z-buffered graphics and iso-surface capabilities.  Images can be processed and displayed via IDL's filtering, enhancement and thresholding techniques.  Extensive color table manipulation routines are included.  Plotting capabilities allow creation of contours, 2-D plots, wireframes and shaded surfaces.  Data can be displayed simultaneously in image, wireframe and contour form.


IDL includes routines for ten map projections with inverses, and routines for image warping to arbitrary transformations.  Users can fit surfaces to irregularly gridded data points quickly using methods based on Delaunay triangulation.


IDL can read and write formatted or unformatted data with generalized I/O facilities.  Procedures for reading and writing PICT, TIFF and X11 bitmaps are included.  The standard data formats CDF, netCDF and HDE have been added for global change and remote sensing applications.  Publication-quality output can be produced in PostScript, HPGL, CGM, EPSI, GIF and PICT formats. 


IDL's compound widgets can be made to work like a single widget that can be reused in future programs.  C programs can call IDL routines and pass data to and from IDL.  A binary save-and-restore capability lets developers distribute custom IDL applications without revealing their source code.  Plotting and visualization features include gridding routines using Delaunay triangulation.  X-Y plots, contours, and surfaces can now be created despite missing data.  There is support for several standard NASA data formats.


IDL includes IDL Insight, a pre-built GUI that lets users access IDL functionality without having to write code.  IDL supports OpenGL and offers interactive, object-oriented graphics capabilities.


IDL was used by the Australian Bureau of Meteorology to develop a weather forecasting system for the Sydney 2000 Olympic Games.  IDL supplied real-time graphs of wind variation at Sydney Harbour.  IDL has also been used to render Venusian digital elevation models, using data collected by NASA's Magellan satellite.  NOAA has used IDL to create circulation models and to map the atmosphere.  IDL is also used by the Army Research Laboratory’s Scientific Visualization Team.  


The Air Force Weather Agency (AFWA) uses IDL for data visualization, analysis and application development.  AFWA is also re-engineering its Satellite Image Display and Analysis System (SIDAS) from PV-WAVE to IDL.


IDL is also being used in a cooperative agreement between the U.S. Forest Service National Avalanche Center and the Swiss Federal Institute for Snow and Avalanche Research to help predict avalanches.  Researchers use IDL models to predict changes in snow density over time, predict the type of grain in snow layers, predict changes in snowpack temperature, and compare modeled snow depth with field data.  The Earth Sciences Department at Millersville University of Pennsylvania has used IDL to develop an application called the World Topography Viewer.

System requirements:  UNIX or VMS, X or SunView, Motif or Open Windows, 7 to 25 MB of disk space and 16 MB of RAM.  IDL for Windows requires a 386+ PC running Windows 3.1 or higher, and at least 8 MB of RAM.

Price: A node-locked license of IDL for Windows costs $3,000.

Source of information:
PE&RS, February 2001.






Imaging Notes, November/December 2000.

PRODUCT NAME:  IDRISI32

SOURCE: Clark Labs, Clark University

ADDRESS:
950 Main Street



Worcester, MA 01610-1477



508-793-7526



 GOTOBUTTON BM__ idrisi@clarku.edu 



 GOTOBUTTON BM__ http://www.idrisi.clarku.edu 

PLATFORM: Windows 95/98/2000/ME/NT

DESCRIPTION:  IDRISI32 is a PC-based raster and vector GIS program.  Its capabilities include database query, map algebra, distance analysis, context analysis, spatial statistics, decision support and image processing.  There is support for data entry, transformation, display and cartographic production.


The CONVERT module converts between image formats.  Files can be converted to any combination of byte, integer and floating point data types and ASCII, binary and run-length encoded file structures.


The SURFACE module computes slope, aspect, and hill-shading indices.  VIEWSHED determines points of intervisibility for user-defined viewpoints.  TREND computes a quadratic or cubic trend surface from a set of irregular cell control points by least-squares methods.


IDRISI32 supports resampling, pixel duplication, pixel thinning, concatenation of multiple images and extraction of sub-images.  A LANDSAT module facilitates downloading of LANDSAT data.  The ORTHO module offers 3-D display of image attribute values.  An optional function for draping a second image allows the creation of realistic views of terrain.  For example, hill-shading values computed from the SURFACE module can be draped over a DEM.


The Peripheral module enables file exploration and conversion, and import from and export to other software and to and from other formats.  Modules are available for converting generic files to IDRISI32 format, and for converting BIL and BIP image files to IDRISI32 format.  There is a module that reads and converts USGS DEM files (both 1:24K and 1:250K) to IDRISI format.


IDRISI32 imports BSQ, BIP, BIL, BMP, TIF, JPG, PCX, TARGA, SPOT (GeoTIFF, SPOTScene, GeoSPOT, SPOTVIEW), LANDSAT (NLAPS, FAST, GeoTIFF, HDF), ESRI ArcRaster, ERDAS LAN GIS, USGS DEM, USGS, CTG, SDTS raster, RADARSAT, GRASS, and SURFER GRD raster files; and UGSG DLG, DXF, ARC/INFO Shape, BNA and MapInfo MIF vector files.  IDRISI32 exports BSQ, BMP, TIF, JPG, PCX, TARGA, ESRI ArcRaster, ERDAS LAN GIS, and SURFER raster files; and WMF, BNA, DXF, ARC/INFO and Shape vector files.  ERDAS .img files must be exported in .gis or .lan format before they can be read by IDRISI's IMGIDR module.  The software also supports interchange with StatSoft Statistica software.


Geodetic support includes forward and backward ellipsoidal projection, image resampling and datum transformation using Molodensky and NADCON methods.


Recent features include 24-bit color, pan and zoom across multiple linked displays, interactive contrast stretching, real-time GPS support including saved waypoints and routes, vector query, legend creation tools, surface modeling from optimized TINs, flow-direction modeling, contour generation from any surface image, kriging and co-kriging, variogram modeling and curve fitting, etc.  A new tool for land cover change modeling incorporates multi-criteria modeling, Markov chain analysis and cellular automata.  There are tools for hyperspectral analysis, including absorption spectra analysis for detecting materials using hyperspectral imagery and reference library spectra.


A cartographic modeling environment called Macro Modeler lets users design dynamic and batch models that can comprise more than 100 components (raster images, vector layers, attribute tables, command modules, etc.).  This drag-and-drop environment lets users assemble and run multi-step and iterative analyses.  Macro Modeler is extensible via the addition of modular programs written in Visual Basic for Applications, Delphi or Visual C++. 

System requirements: A Pentium-based PC (Pentium II or III recommended) with 16 MB of RAM, 20 MB of hard disk space and an 800 x 600 SVGA display (1024 x 768 recommended).

Price: Numerous licensing schemes include a $75 student license, a $1,500 commercial single user license and a $6,000 institutional site license.

Source of information:
Professional Surveyor Sourcebook 2002.






GEOWorld, March 2002.






PE&RS, March 2001.






Vendor literature (updated November 2000).

PRODUCT NAME:  ILWIS

SOURCE:  The International Institute for Geo-Information Science and Earth Observation

ADDRESS:
ILWIS Department



P.O. Box 6



7500 AA Enschede



The Netherlands



+31 53 4874337



 GOTOBUTTON BM__ info.ilwis@itc.nl 



 GOTOBUTTON BM__ http://www.itc.nl/ILWIS 

PLATFORM:  PC

DESCRIPTION:  The Integrated Land and Water Information System (ILWIS) is a geographic information system (GIS) with capabilities for image processing, data visualization, data statistics and data analysis.  


ILWIS allows the integration of satellite imagery or other raster data along with multiple vector layers to provide 3-D views of the area of interest, with interactive editing of viewing parameters.


ILWIS can import data in E00, DXF, TIFF, GIS, LAN, BMP and DBF formats.  It can export data in E00, LIN, BNA, SHP, DIG, DXF, TIFF, GIS, LAN, BMP, DBF, PCX and GIF formats.


Version 2.2 includes capabilities for orthophotos, kriging, interactive creation of color composites, use of tie points for transformation of coordinates on vector maps, annotation of text layers, table-to-point map conversion, etc.


ILWIS has been used to calculate the volume of pyroclastic flow deposits and annual eroded sediment volumes on Mount Pinatubo.

System requirements:  A 486+ running Windows 3.1, with 8 MB of RAM and a CD-ROM drive.

Price:  Dfl. 7000.

Source of information:
Vendor literature (updated March 1999).

PRODUCT NAME:  Image Processing Factory

SOURCE: RealViz

ADDRESS:
San Francisco, CA



310-312-4805



 GOTOBUTTON BM_÷_ info@realviz.com 
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PLATFORM:  PC

DESCRIPTION:  The Image Processing Factory (IPF) is a suite of integrated tools (Stitcher, ReTimer, MatchMover and ImageModeler) that can be sold separately or as a bundle. 


Stitcher automatically stitches together 2-D images to create panoramas that can be used as environment maps, reflection maps and backgrounds in 3-D scenes.  Stitcher can also be used to make VRML environments.  Stitcher automatically compensates for the distortion inherent in panoramic images.  The Stitcher interface features a tool bar, a mosaic window (for displaying component images) and a building area in the middle.  A user drags images from the mosaic window into the building area and lines them up to form a rough panorama.  Stitcher then warps and tiles each image so they all fit into one panorama.  There are tools for panning, zooming and rotating.  After images have been stitched, they can be exported to 3-D animation packages.


ReTimer speeds up or slows down the frame rate of a sequence by automatically generating in-between frames, by using proprietary pixel pattern recognition technology.  Users can speedup or slow down an entire sequence by a specified factor, re-time an entire sequence to a specific number of frames, or employ a customizable curve that enables speed changes within a sequence.  ReTimer can also add motion blur to a scene, for realism.  ReTimer can import still image sequences in TGA, JPG, TIF and AVI formats.


MatchMover is a camera-tracking utility that automatically recognizes points within a moving image and adjusts several user-defined markers to track these points.  After the points are defines, the software interprets the points in the scene, then works backward to generate placement for the camera, its motion and apparent focal length.  Tracking data can be exported to 3-D packages such as Maya, Softimage, 3D Studio MAX and LightWave.


ImageModeler creates textured 3-D models; these can be used in place of real objects within a scene.

System requirements:  A Pentium processor, Windows NT 4.0, a 1021 x 768 24-bit display, 64 MB of RAM and 25 MB of disk space. 

Price: The IPF Bundle costs $12,000.  MatchMover costs $6,000, ImageModeler costs $5,000 and Stitcher and ReTimer both cost $2,000.

Source of information:
Computer Graphics World, May 2000.

PRODUCT NAME:  IMAGINE

SOURCE:  ERDAS

ADDRESS:
2801 Buford Highway NE



Suite 300



Atlanta, GA 30329-2137



404-248-9000



 GOTOBUTTON BM_ù_ info@erdas.com 
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PLATFORM: Windows NT4/2000/XP and UNIX

DESCRIPTION:  ERDAS IMAGINE is an image processing and geospatial analysis system.  It is designed to process and analyze imagery, incorporate the results into a GIS environment, and generate maps.  The software’s utilities include those necessary to perform tasks ranging from geometric correction and image enhancement to processing and analysis of multispectral and hyperspectral imagery in 2-D and 3-D environments.


The software comes in three packages: IMAGINE Essentials, IMAGINE Advantage and IMAGINE Professional, each having the full functionality of the preceding version as listed.  There are also add-on modules for additional functionality.


IMAGINE Essentials can re-project and link multiple data sets on the fly, and register images based on more than 225 projections and datums.  The software recognizes more than 120 different raster and vector formats (e.g., DTED, MrSID, CIB, CADRG, BIL, BIP, BSQ, TIFF, GeoTIFF, JPEG, ESRI GRID and Shapefiles, SURFER, MIF, Daedalus, SPOT 4, Landsat 7, IRS-1C, etc.)  The module’s visualization capabilities include image draping to create 3-D perspective views, as well as a profile tool that lets surface attributes be displayed as a surface model with a thematic overlay option.  A live GPS link option enables the Viewer to communicate with a GPS unit, so location and heading information can be immediately projected onto a background image.  Support for ESRI Shapefiles includes the ability to split and append linear and polygonal features, to let multiple polygons share a common boundary and to reshape existing vectors without having to re-digitize an entire feature.  For hard copy map production, Map Composer provides options for incorporating symbology and other cartographic elements.


IMAGINE Advantage provides spatial, spectral and radiometric enhancement functions.  It includes a library of predefined filtering kernels and popular band/ratio combinations.  A mosaicking tool enables users to combine images from any sensor regardless of projection or ground resolution, crop rough edges, exclude areas that could skew histograms, and perform color balancing within a single scene.  Users can also preview resulting images before finalizing a process.  IMAGINE Advantage also has a set of GIS analysis tools.  Users can compute a viewshed from a single point or multiple points, an link the results to a 3-D view.


IMAGINE Professional enables users to create and execute complex processes via drag-and-drop components within Spatial Modeler and Expert Classifier.  Expert Classifier enables users to create a knowledge tree that defines a series of rules that can be based on image classification and spatial analysis.  Users can associate confidence limits with these rules.  By applying a set of rules, every pixel in a scene can be classified into different categories.  There is a Classification Signature Suitability Verification capability for re-evaluating training set positions and sizes to improve the statistical representation of values.


IMAGINE is the core software for the Army’s Digital Topographic Support System (DTSS), and is the terrain viewer for the Air Force component of the Joint Mapping Tool Kit.  The Mojave Desert Ecosystem Program uses IMAGINE to process Landsat, SPOT, IKONOS and AVHRR imagery to make products that can be served on the program’s Web site.

System requirements:  For PCs: A Pentium II or better with 256 MB of RAM (512 MB recommended), 2.7 GB of disk space, SVGA (XGA recommended) and a CD-ROM drive.  For UNIX: Solaris 8 or 9 with 128 MB of RAM, 250 MB of swap space and 1.1 GB of disk space.

Price: IMAGINE Essentials costs $2,200.

Source of information:
GEOWorld, February 2003.






GEOWorld, December 2001.






PE&RS, February 2001.

PRODUCT NAME:  IMAGINE GLT

SOURCE:  ERDAS

ADDRESS:
2801 Buford Highway NE



Suite 300



Atlanta, GA 30329-2137



877-463-7327
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PLATFORM: Windows

DESCRIPTION:  IMAGINE GLT (Geospatial Light Table) is a geospatial analysis environment that combines the functionality of a traditional light table with the GIS and imaging capabilities of ERDAS IMAGINE.


IMAGINE GLT’s features include the Analyst’s Toolbar, with tools designed especially for imagery analysts; the Target Counting Tool, which can be customized and enables users to assess the quantity and distribution of features in an image and save the results as a georeferenced annotation layer; the Snail Trail, which marks a user-defined or directional track in a linked viewer to display areas that have been viewed and exploited; and the In-View Magnifier, which enables users to enlarge specific areas while maintaining spatial context within the overall scene. 

System requirements: IMAGINE GLT is initially available for the Windows operating system only.  System requirements are similar to the standard requirements for ERDAS IMAGINE 8.5.  ERDAS recommends upgrading the following specifications when running IMAGINE GLT: 1-GHz or higher CPU, 512 MB RAM, DirectX 8.0 or higher, a DirectX graphics card, 24‑bit or better color bit depth, a fast disk drive (e.g. SCSI) and/or network access.

Price: IMAGINE GLT is available as a special bundle comprising IMAGINE Advantage, IMAGINE NITF 2.1 and IMAGINE Virtual GIS.

Source of information:
Vendor literature (obtained June 2002).

PRODUCT NAME:  IMAGINE Radar Mapping Suite

SOURCE:  ERDAS

ADDRESS:
2801 Buford Highway NE



Suite 300



Atlanta, GA 30329-2137



404-248-9000
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PLATFORM:  DEC Alpha, HP 9000, IBM RS/6000, Intel PC (Windows 95/98/NT), SGI, SUN SPARC

DESCRIPTION: The IMAGINE Radar Mapping Suite extends the capabilities of ERDAS IMAGINE.  It consists of four add-on modules to IMAGINE Advantage: IMAGINE Radar Interpreter, IMAGINE OrthoRadar, IMAGINE StereoSAR DEM and IMAGINE IFSAR DEM.  The suite is designed to provide a range of capabilities for despeckling, geocoding and orthorectifying radar data; generating DEMs from stereo or interferometric pairs; and other radar-specific processing.


IMAGINE Radar Interpreter lets users process and enhance radar images.  IMAGINE OrthoRadar lets users correct and orthorectify radar images.  IMAGINE StereoSAR DEM lets users correlate pairs of synthetic aperture radar (SAR) images and generate DEMs.


IMAGINE IFSAR DEM uses interferometric processing techniques to create digital terrain models from SAR data.  A wizard-based interface guides users through each stage of interferometric processing.  The wizards have intelligent defaults that are derived from satellite ephemeris information and the image data.  Orbital parameter adjustment, interferogram generation and phase unwrapping are automated to require minimal user input.  IMAGINE IFSAR DEM supports popular commercial radar data sources, and includes a generic SAR processor.


ERDAS and Eurimage are cooperating to offer a bundled product that combines IMAGINE IFSAR DEM software with ERS IFSAR data.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2000).






Spatial News, May 2000.






PE&RS, March 2000.






Professional Surveyor, February 2000.

PRODUCT NAME:  IMAGINE OrthoMAX

SOURCE:  ERDAS

ADDRESS:
2801 Buford Highway NE



Suite 300



Atlanta, GA 30329-2137



404-248-9000



 GOTOBUTTON BM__ http://www.erdas.com 

PLATFORM:  SGI and SUN

DESCRIPTION:  OrthoMAX is a softcopy terrain mapping and ortho-rectification module, available as an add-on to ERDAS IMAGINE.  OrthoMAX works with aerial photography and SPOT data, but additional sensor models can be added.  After triangulation, all sensors are handled in the same way.  Other capabilities include automatic extraction and interactive editing of DEMs, orthorectification, and interactive perspective viewing.


During triangulation, OrthoMAX can register over 100 images to ground control using a least squares bundle adjustment.  Statistical techniques including error propagation reports are used throughout the process.  A preprocessor function predicts initial estimates for all sensor exterior orientation parameters and pass point parameters.


SPOT data come with all ephemeris and support data required for sensor parameterization.  Triangulation of  aerial photographs requires nominal interior orientation information such as camera focal length and fiducial coordinates.


A proprietary digital stereo correlation algorithm is used to collect points on registered stereopairs.  Points are directly collected at the desired ground spacing.  Throughput varies according to hardware.  DEMs can be interactively edited and verified.


OrthoMAX accepts single or multiband imagery with any DEM.  Input DEMs and images and output orthoimages can be in different projections or datums.  Photogrammetric capabilities include a floating cursor, stereoscopic roaming and zooming in multiple windows, and editing of DEMs over registered stereopairs.  X, Y and Z coordinates can be obtained from the floating cursor.  Users can choose a terrain-following cursor.


Perspective scenes can be generated by allowing orthoimagery to be draped over DEMs.  Users can select the desired viewing angle and scale while visualizing an interactive wireframe representation of the DEM on the screen.  SGI texture mapping hardware is exploited if present.


The Argonne National Laboratory has used OrthoMAX to develop high-resolution digital elevation models from low-altitude stereo pairs for an endangered species habitat study.

System requirements:  For SGI:  R3000 or R4000 with ERDAS IMAGINE 8.1, 200 MB of disk space, a 4-mm DAT drive, 300 MB of swap space and 64 MB of RAM.

Price:  Basic:  $7,500.  Elevation Extraction:  $7,500.  Surface:  $7,500.  Vector:  $5,000.  Professional (includes Basic, Elevation  Extraction and Stereo Viewing &  Editing):  $25,000.

Source of information:
EOM, December 1995.






Vendor literature (updated December 1994).

PRODUCT NAME:  IMAGINE Virtual GIS

SOURCE:  ERDAS

ADDRESS:
2801 Buford Highway NE



Suite 300



Atlanta, GA 30329-2137



404-248-9000
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PLATFORM: SUN, SGI, DEC, HP, IBM and Windows 95/NT

DESCRIPTION:  IMAGINE Virtual GIS (not to be confused with the Army Research Laboratory's VGIS) provides GIS functions and capabilities within a 3-D environment.  Virtual GIS' capabilities include:  

- Interactive fly-throughs of user-defined flight paths plus the ability to drape and query multiple GIS layers.  (For real-time performance, elevation models must be decimated to 256 x 256 or smaller.

-  ARC/INFO coverage viewing and query.

-  Geographic linking of 3-D and 2-D viewers.

-  Blending and fading of two images.

-  Haze simulation.

-  Stereo viewing - full screen or window.

-  Contrast enhancement and filtering.

-  Ability to change symbology and colors in the 3-D viewer.


Features also include interactive 3-D models, intervisibility and threat analysis, VRML 2.0 support, anaglyph stereo and support for high-resolution printing of 3-D images.


The Polish Military Topographic Service has used IMAGINE Professional, IMAGINE Virtual GIS and the IMAGINE Vector Module for 3-D terrain visualization and mission planning, and to support vehicle movement and other topographic analysis applications.  Pasco has used Virtual GIS to create a 3-D fly-over of Mount Usu, Japan.  The fly-over uses aerial photographs, a DEM and vector data, and can be viewed at  GOTOBUTTON BM_û_ http://www.pasco.co.jp/usuzan/.  Virtual GIS is also used by the National Geospatial-Intelligence Agency.

System requirements:  64 MB RAM, 91 MB disk space, 128 MB swap space, CD-ROM drive, X11/Motif, OpenGL,  stereo ready hardware.

Price:  $4,000.

Source of information:
Spatial News, 30 May 2000.






Imaging Notes, March/April 2000.






Business Geographics, March 1999.






Vendor literature (obtained October 1995).

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several of the commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically available for a given product.  Imagine Virtual GIS was one of the products evaluated in FY97, and its detailed evaluation follows.

ERDAS IMAGINE VIRTUAL GIS EVALUATION SUMMARY
Product name and version:  ERDAS IMAGINE Virtual GIS Version 8.2.

Vendor:
ERDAS, Inc.



2801 Buford Highway, NE



Atlanta, GA 30329-2137



(404) 248-9000
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Distribution medium:  CD-ROM.

Product overview:  IMAGINE Virtual GIS provides interactive 3-D terrain fly-throughs.  It displays raster, vector and annotation data that are overlaid onto an elevation matrix to produce a 3-D scene through which the user can navigate interactively.  Users can define their flight paths, and have the ability to drape and query multiple GIS layers. 

Software architecture:  At the time of the evaluation, Virtual GIS was an add-on module for the ERDAS IMAGINE software package, requiring a separate license.

System requirements:  A Silicon Graphics computer running IRIX 5.3, with 32 MB of RAM (64 MB for 24-bit displays), 350 MB of hard disk space and 110 MB of swap space.

Description of system used for evaluation:  A Silicon Graphics Onyx Reality Engine2 running IRIX 5.3, with two 150-MHz MIPS R4400 processors and 512 MB of RAM.

Ease of installation:  Virtual GIS comes with a user-friendly installation script.

Input formats:  Government and commercial:

ADRG


ADRI



ANT (Erdas 7.x)

ARCGEN

ARC_INTERCHANGE

ASCII

AVHRR


AVHRR (DUNDEE)

DEM

DFAD


DLG



DOQ

DTED


DXF



ETAK

GEN BINARY
GIS (ERDAS 7.x)


GRASS

GRID


IGES



LAN (ERDAS 7.x)

MSS LANDSAT
PCX



SPOT

SPOT (Geo)

SUN RASTER


TIFF

TIGER


TM LANDSAT (ACRES/ESA/IRS)

VPF

Output formats:  Government and commercial:

ARCGEN

ARC_INTERCHANGE

DFAD

DLG


DOQ



DXF

GEN BINARY

GIS (Erdas 7.x)

GRASS

GRASS


GRID



IGES

LAN (ERDAS 7.x)
PCX



TIFF

TIGER


VPF




Coordinate systems supported:
Geographic Latitude/Longitude

Orthographic

UTM






General Vertical Near-Side Perspective

State Plane  




Sinusoidal

Albers Conical Equal Area


Equirectangular

Lambert Conformal Conic


Miller Cylindrical

Mercator





Van der Grinten 1

Polar Stereographic



Oblique Mercator(Hotline)

Polyconic





Space Oblique Mercator

Equidistant Conic



Modified Transverse Mercator

Transverse Mercator



EOSAT SOM

Stereographic




Robinson

Lambert Azimuthal Equal-Area

External Projections

Azimuthal Equidistant

Gnomonic

Ease of use:  The software is friendly, especially if the user is familiar with ERDAS IMAGINE software.

Software architecture:  As evaluated this is not a stand-alone product; it was an add-on module for  ERDAS IMAGINE 8.2.

Support for large databases:  Virtual GIS supports only pre-loaded/pre-defined datasets.  It does not support the dynamic retrieval from disk of portions of large databases.

Support for TINs:  Virtual GIS does not currently support TINs.

Graphics API:  OpenGL.

Specific features:
This section compares ERDAS IMAGINE Virtual GIS with a generic or idealized terrain visualization system on a feature-by-feature basis.

Generic Terrain

Visualization Capability             Virtual GIS
	General Functionality:
DTED Loading
	     Yes

	ADRG Loading
	     Yes

	.OBJ Models
	     No

	.VTX Models
	     No

	.DXF Models
	     No

	Unit Symbols
	     No

	2-D Intervisibility Calculations
	     No

	3-D Intervisibility Calculations
	     No

	Loading ERDAS .LAN Format
	     Yes

	Loading SOCET SET Data  (.DTH, .SUP)
	     No

	CIB Loading
	     No

	CADRG Loading
	     No

	Multi spectral Imagery Loading
	     Yes

	SPOT Loading (Raw)
	     Yes

	Movie Creation (SGI)
	     Yes

	Manual Flight Creation
	     Yes

	Waypoint Flightpath Creation
	     Yes

	Waypoint Editing
	     Yes

	Removing Waypoints
	     Yes

	Specific Features:
Loading DTED:
	

	DTED From Tape
	     Yes

	DTED From CD
	     Yes

	SOCET SET Elevation
	     Yes

	SOCET SET Area Loading
	     Yes

	ERDAS .LAN Elevation
	     Yes

	CD-ROM Area
	     Yes

	CD-ROM Target Area
	     Yes

	CD-DTED Fit To Image
	     Yes

	Flight Functions:
1)    Flying
	     Yes

	2)    Still Image
	     Yes

	3)    Plan view
	     Yes

	4)    Changing View Parameters
	     Yes

	5)    Change Viewing Window
	     Yes

	6)    Change Terrain Display
	     Yes

	7)    Change Sky Color
	     Yes

	8)    Change Sun Position
	     Yes

	9)    Turn Shading Off
	     Yes

	Terrain Coloring:
1)    Select Color Scheme
	     Yes

	2)    Preprocess Colors
	     No

	3)    Preprocess Shading
	     No

	4)    Preprocess Shadows
	     No

	5)    Clear Base Image
	     Yes

	6)    Load ADRG Into Base Image
	     No

	7)    Display Base Image
	     Yes

	8)    Load Base Image
	     Yes

	9)    Save Base Image
	     Yes

	Draping Operations:
Downsample From Image File
	     Yes

	Downsample From Image Cut
	     Yes

	Downsample From ADRG
	     Yes

	Full Resolution From Image File
	     Yes

	Full Resolution From Image Cut
	     Yes

	Full Resolution From ADRG
	     Yes

	Full Resolution From ADRG Cut
	     Yes

	Full Resolution From RPF Cut
	     No

	Tactical Decision Aids:
	     No

	Define Sensors:
	     No

	Model Operations:
	     No

	Unit Icon Control:
	     No

	Animation:
Write Movie To Image Files
	     Yes

	Write Movie To Image Files w/ Draping
	     Yes

	Output Waypoints as ASCII
	     Yes

	Input Waypoints as ASCII
	     Yes

	Create Plane Flightpath
	     No

	Create Normal Flightpath
	     Yes

	Set Flightpath Speed
	     Yes

	Land Rendering:
Wireframe Land
	     Yes

	Polygon Land
	     Yes

	Wireframe Land w/ LOD
	     No

	Polygon w/ LOD
	     No

	Lighting
	     Yes

	Control Mode:
Fly
	     Yes

	Drive
	     No

	Fly w/ Banked Turn
	     No

	Fly w/ Constant AGL
	     Yes

	Pitch and Roll
	     No

	Screen Relative Move
	     No

	Paralyze
	     No

	Chase Current Object
	     No

	Alter Grid Size
	     Yes

	Alter LOD Range
	     No

	Orient By Pointer
	     Yes

	Animation:
Play
	     Yes

	Record
	     Yes

	Stop
	     Yes

	Rewind
	     Yes

	Erase
	     Yes

	Write Movie Frames
	     Yes

	Teleport:
Top Down View
	     Yes

	Drop To Ground
	     No

	Save Current Position
	     Yes

	Teleport to Saved Position
	     Yes

	Waypoint Control:
Move A Waypoint
	     Yes

	Move A Viewpoint
	     Yes

	Add A Waypoint
	     Yes

	Remove Current Waypoint
	     Yes

	Next Waypoint
	     Yes

	Previous Waypoint
	     Yes

	Create A Flightpath
	     Yes

	Create A Smooth Flightpath
	     Yes

	Clear Waypoints
	     Yes

	Edit Waypoints
	     Yes

	Location Panel:
	     Yes

	Animation Panel:
	     Yes

	Control Panels:
Land Panel
	     Yes

	Land Image Panel
	     Yes

	Sensor Color Panel
	     No


Pros:  Virtual GIS benefits from access to all of the formats supported by the underlying ERDAS IMAGINE software, including ARC/INFO coverages.  It has vector query capabilities, and supports an extensive list of projections.  3-D and 2-D windows can be linked.  Virtual GIS also supports blending and fading between images, and can simulate haze.  Users can adjust the colors and symbology in the 3-D viewer.  

Cons:  Virtual GIS is not a stand-alone product; it requires ERDAS IMAGINE.  It has no 3-D modeling capabilities.

Who should use the product:  Someone who can benefit from a 3-D visualization capability that is directly linked to a remote sensing/GIS system.

Applications for which the product is well suited:  Virtual GIS is especially useful for cases in which traditional GIS analysis and remote sensing applications can be enhanced by interactive 3-D visualization..

Presence and quality of the documentation:  While short and concise, the Virtual GIS User’s Guide provides an adequate overview of the software’s functionality.  Documentation for the underlying ERDAS IMAGINE is excellent.

Dates of evaluation:  17-21 March 1997.

Price:  As evaluated, Virtual GIS was an add-on module that cost $4,000 with no additional charge for maintenance.

Status and follow-up activities:  ERDAS IMAGINE Virtual GIS is used at TEC.  

Similar/competing product(s):  PCI's EASI/PACE, Earth Resource Mapping's ER Mapper and others.

PRODUCT NAME:  IMAGIZER 3D

SOURCE:  ERDAS

ADDRESS:
2801 Buford Highway NE



Suite 300



Atlanta, GA 30329-2137



877-463-7327
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PLATFORM: Windows

DESCRIPTION: IMAGIZER 3D has two main components: IMAGIZER Viewer and IMAGIZER Data Prep.  IMAGIZER Data Prep is an add-on module for ERDAS IMAGINE 8.5.  It enables users to prepare the geospatial datasets they want to disseminate, and to encrypt them for inclusion on a CD‑ROM. 


The IMAGIZER Viewer is a stand‑alone application for geospatial data viewing, editing and printing.  It reads IMAGIZER Data Prep-encrypted data sets and can be included on a CD‑ROM.  The IMAGIZER Viewer provides capabilities for geographically linked data visualization, feature measurement, annotation, hyper-linking and snapshot‑taking.  The IMAGIZER Viewer requires no licensing from ERDAS, which means the owner of an IMAGIZER Data Prep license may freely distribute as many IMAGIZER Viewer CD-ROMs.


With IMAGIZER, a user can prepare an encrypted version of a data set and burn it onto a CD, along with the IMAGIZER Viewer.  Once a CD has been disseminated, an end user can plug the CD into a CD‑ROM drive, and the Viewer will automatically begin and will load the encrypted data.


IMAGIZER allows users to roam/zoom, create annotation overlays, query feature attributes, and print maps.  Hyperlinking enables the user to access additional information about features, such as by accessing Web pages over the Internet.  Users can snapshot the contents and print the results, without the need to install data or software onto a hard drive. 


The IMAGIZER Viewer works only with data encrypted by the IMAGIZER Data Prep.


IMAGIZER is part of the Army’s Digital Topographic Support System (DTSS).

System requirements: IMAGIZER 3D requires a 32-MB graphics card.

Price: Free.  (The IMAGIZER Viewer is free.  The capability to create IMAGIZER Viewer data sets resides within IMAGINE Professional.)

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  IMPACT Pro

SOURCE:  TARDIS Systems

ADDRESS:
P.O. Box 1251



Los Alamos, NM 87544



505-662-9401



 GOTOBUTTON BM__ http://www.tardisys.com 

PLATFORM:  PC

DESCRIPTION:  IMPACT Pro is an integrated image data analysis system.  Its modules include image processing; 2-D analysis procedures for edge, shape and surface characterization;, object counting and analysis; a neural network graphic form analysis classification system; an image comparator for anomaly detection; 3-D mapping utilities; a fractal analysis system for point, line, edge and surface measurement and modification; and a color mapping system that handles grey scale, pseudo and 24-bit color.


IMPACT Pro uses a virtual memory manager that can access four GB of disk space.  Up to 100 different images can be opened and processed simultaneously. 


Information can be displayed in line plots, 2-D mappings or in 3-D projected form.  3-D mapping utilities include stereoscopic perspective projections (with hidden surface and light source raytrace reflectance schemes), Reiman mapping, 3-D random dot stereograms and the 3-D reconstruction of stereopairs.  IMPACT Pro can be used to create 3-D perspective views from USGS DEM data.


IMPACT Pro can read image files in ASCII, binary or fixed format.  It can read and write TIFF, PCX, PICT, WPG, BMP, GIF, SUN raster and JPEG files.  It can read USGS DEM and ERDAS formats, and import and export gray scale or RGB binary files.  ASCII data can be read in columnar form.

System requirements:  DOS 2.1+ and 50 MB of disk space.  IMPACT Pro uses virtual memory to supplement any amount of RAM; however,16-32 MB of RAM is recommended for processing 1024 x 1024 24-bit color images.

Price:  $2,500.

Source of information:
Vendor literature (updated March 1997).

PRODUCT NAME: IMPS

SOURCE: Intelepix

ADDRESS:
+1 (877) 880-2445



 GOTOBUTTON BM_þ_ military@intelepix.com 
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PLATFORM: Windows 98/ME/NT/2000/XP/P Pro

DESCRIPTION: IMPS is a mission planning system.  Users integrate various kinds of data to create 2-D and 3-D models of target areas, including structures, vehicles, vegetation, contour lines, digitized tracks, etc.


IMPS enables automatic retrieval of relevant data from image archives.  External databases containing relevant information (documents, images, animations, building schematics, etc.) can be created and cross-referenced to real-world targets in the 2-D and 3-D model.


IMPS uses Oblivision technology which combines orthophotos with oblique images to produce a 360-degree view of a target area.  IMPS adds additional analytical capabilities, such as line-of-sight analysis and sun/moon shadowing analysis.  Users can create relief maps, slope maps, contour maps, etc. Cross-sections of digitized tracks can be analyzed to assess navigability.  A user can place himself anywhere within a 3-D scene to create observation point simulations, or to print panoramic snapshots.

System requirements: At least a Pentium III (Pentium 4 recommended) with 256 MB of RAM and a 64-MB graphics card.

Price: Price depends on the type and number of users.

Source of information:
Vendor literature (obtained November 2003).

PRODUCT NAME:  IMSL/IDL

SOURCE:  IMSL

ADDRESS:
9990 Richmond Avenue



Suite 400



Houston, TX 77042-4548



713-784-3131

PLATFORM:  SUN, DEC, HP and SGI

DESCRIPTION:  IMSL/IDL combines IMSL's C/Math/Library with the RSI's IDL visualization system.  IMSL/IDL has an array-oriented command language that permits experimentation with numerical data in a variety of interactive graphics formats.  It allows simultaneous X, Open Look, or SunView windows to be open. The widget set allows development of GUI-type interfaces in Motif or Open Look.  


IMSL/IDL offers access to the IMSL software library, and like RSI's IDL, its capabilities include 3-D mesh/surface plots, 3-D contour plots, interactive graphics, colorization of graphics, shading, light source control, image processing, animation, and more.

System requirements:  * * *

Price:  $2,490 per system.

Source of information:
Vendor literature (very dated).

PRODUCT NAME: inJECT

SOURCE:  Inpho GmbH

ADDRESS:
Smaragdweg 1



70174 Stuttgart



Germany



+49-711-228810



 GOTOBUTTON BM_ sales@inpho.de


 GOTOBUTTON BM___ http://www.inpho.de  

PLATFORM: Windows 2000/NT

DESCRIPTION: InJECT is a semi-automatic feature extraction system for measuring 3-D building models (wireframes) from digital imagery or from digital surface models based on laser scanning or LIDAR data.  Stereo viewing is not required.


The software provides a set of building primitives for basic house and roof shapes.  Users can combine these primitives to model complex structures.  Various automated modules assist the operator in measuring 3-D wireframe models.  There are functions for automatically determining rooftop heights, ground heights, building widths, etc.


InJECT’s features include import of orientation data; support for standard frame or digital cameras; automatic matching modules for shape-fitting and height measurement; parametric building models; automatic texture mapping; automatic measurements based on single, stereo and multiple overlapping images; interactive selection of individual buildings for editing; etc.


Acquisition speed depends on image pixel size, level of detail, scene density, availability of image pyramids, etc.  The workflow entails input of orientation data or triangulation data, navigation to a given building, selection of building shape, measurement of the building, combination of building shapes, and export to the desired format.  Supposedly, building type, location, roof shape, direction, height, and ground elevation can all be obtained in four mouse clicks.


Thus, inputs to inJECT are two or more digital images (panchromatic or color, in TIFF format) along with photogrammetric information; outputs are 3-D building models in XML, DXF or VRML format.  Users obtain 3-D shapes, locations and coordinates of buildings; 2-D directions of buildings and roofs; heights of buildings; relative positions of buildings; and building textures (primarily roof textures).


Users can copy, shift, rotate, scale and edit structures.

System requirements: INPHO recommends a Pentium IV or AMD processor with 128 MB of RAM.

Price: Version 1.6 costs $4,800.

Source of information:
Vendor literature (dated January 2003).

PRODUCT NAME: InReality

SOURCE: Harris Corporation

ADDRESS:
Government Communications Systems Division 



P.O. Box 37



Melbourne, FL 32902



800-4-HARRIS extension 2130



 GOTOBUTTON BM___ http://www.harris.com 

PLATFORM: Windows 98/NT/2000/ME and SGI IRIX

DESCRIPTION: InReality provides operators with capabilities to navigate virtual scenes and conduct various analyses.  It is designed to be a companion to Harris’s RealSite software, and requires that data be in the Harris-proprietary 3DF format that is output by RealSite.


Users can place themselves within scenes, display their fields of view, add/remove waypoints, etc.  There are three viewing modes – flight, mensuration, and ranging.  Ranging mode enables users to calculate line-of-sight ranges, e.g., from a user’s position to a window where a sniper might be located.


RealSite provides capabilities for generating and visualizing 3-D urban models.  The software uses imagery from multiple sources and sensors to create and analyze high-resolution 3-D models.  NTM data can be used as input.  Intended applications include mission planning and rehearsal, line-of-sight analysis, etc.


RealSite and InReality were demonstrated at the 2001 Paris Air Show.  An operator used the software to determine the bast vantage point for a counter-sniper team to occupy in response to a hypothetical sniper threat.  Panoramic views from both the sniper’s location and several prospective vantage points for the team were manipulated till the operator determined which of the available alternatives gave the response force the greatest advantage.  The distance from the team’s location to the target was automatically calculated and displayed on the screen, and the view from the position selected for the team enabled the operator to make an initial assessment of the likelihood of collateral damage.


InReality 2.0 was demonstrated for TEC members in October 2002.  A Harris representative flew through a database of Atlanta that had been created with RealSite.

System requirements: For Windows: A 400-MHz CPU (600+ recommended), 48 MB of RAM (128 MB recommended), and a 3-D graphics card with 32+ MB and OpenGL support.  For SGI: An Onyx2 InfiniteReality2 system running IRIS 6.5.7 or later, with 1024 MB of RAM and 64 MB of texture RAM.

Price: $3,500.

Source of information:
Vendor demonstration (October 2002).






Vendor literature (obtained June 2002).






Armed Forces Journal International, September 2001.






Real Time Graphics, August 2001.

PRODUCT NAME:  INSIGHT-3D

SOURCE:  TECHBASE

ADDRESS:
 GOTOBUTTON BM___ http://www.techbase.com
PLATFORM: PC, Macintosh and UNIX

DESCRIPTION: INSIGHT-3D provides interactive visualization of 3-D data and models stored in TECHBASE databases.  (TECHBASE is a relational database software package optimized for the data types favored by geologists and geotechnical engineers.  The database structure accommodates 1-, 2-, 2.5- and 3-D data.)

System requirements:  * * *

Price: * * *

Source of information:
GIS World, October 1998.



PRODUCT NAME:  Integrator

SOURCE:  Evans & Sutherland (E&S)

ADDRESS:
600 Komas Drive



Salt Lake City, UT 84108



801-588-1000



 GOTOBUTTON BM___ webmaster@es.com 



 GOTOBUTTON BM__ http://www.es.com 

PLATFORM:  Windows 2000/XP

DESCRIPTION:  Integrator is a synthetic environment construction and real-time rendering system.  It provides data translation from popular tools for 3-D modeling, GIS, image-based feature extraction and image texturing.  These diverse data sources feed Integrator’s synthetic environment generation system, which creates a correlated, 3-D master database.  Integrator’s scene graph generators then produce optimized databases for interactive and real-time scene rendering .


Integrator accepts database elements from popular third-party content creation software tools.  Integrator can import 3-D models created by MultiGen Creator and Discreet 3D Studio MAX, and can import textures from Adobe PhotoShop.  This means that model geometry can be in OpenFlight, DXF, DWG, 3DS and other formats; and model textures can be in TGA, TIFF, GIF, RGB, RLA, BMP, JPEG and other formats.  The software also supports NGA DTED, DCW, ITD, DFAD and VPF data, as well as SIF and SEDRIS formats.  Integrator combines these database elements into a multiple level-of-detail synthetic environment that contains the geometry, topology and attributes for visual and sensor simulation.


There are two ways to view synthetic environments created with Integrator.  On E&S Harmony systems, Integrator-derived databases are rendered at real-time rates.  On other platforms, Integrator renders the synthetic environment at interactive speeds, which vary according to the workstation’s graphics acceleration and on the size of the database.  Integrator databases are optimized for E&S platforms.  

Integrator supports the creation of large terrain databases by generating continuous multiple level-of-detail terrain skins, automatically evolving 2-D and 3-D features using parametric models, etc.  The master database is converted to a form that is optimized for run-time on E&S platforms.  Run-time scene management includes database and texture paging, level-of-detail control, and load management of scene content.  Integrator also supports moving models and mission functions such as height above terrain, collision detection and line of sight.


Integrator supports IR and NVG simulations and provides time-of-day, time-of-year, weather and atmospheric effects.  For thermal IR, Integrator uses a real‑time environmental model that includes the effects of sun position, ambient and ground temperatures, MODTRAN atmospheric absorption and scattering, wind velocity, and polygon orientation.  This environmental information is combined with bulk and surface material properties and thermal boundary conditions and applied to each polygon in the modeling process to calculate surface temperatures of polygons in the visual database.  Boundary conditions can be identified as host‑controllable in the modeling process.  These surface temperatures are used to calculate ideal (black body) exitance.  This exitance can be modulated by the visible band texture maps used for out‑the‑window simulation for low-fidelity applications, or by maps derived from material‑attributed texture maps for higher-fidelity applications. The resulting exitance values are converted to device‑specific intensities and rendered into a monochrome visual channel.  If the graphics hardware supports it, Integrator provides controls for device-specific special effects (failed sensors, noise, etc.).


For NVG, Integrator uses a real‑time environmental model that includes the effects of moon position, MODTRAN atmospheric absorption and scattering, and sky and moon illumination in the wavelength band of the NVG device to control the properties of the moon light source used in the hardware lighting calculation. Visible band texture maps used for out‑the‑window simulation can be applied to the polygons for low-fidelity applications, or NVG band reflectivity maps derived from material‑attributed texture maps can be applied for higher-fidelity applications. The resulting reflectance values are converted to device‑specific intensities and rendered into a monochrome visual channel.  If the graphics hardware supports it, Integrator provides controls for device-specific special effects such as noise. Device‑specific effects, (e.g., halos and blooming) can be calculated and applied to the rendered image by a sensor post‑processor.

System requirements:  * * *

Price:  * * *  

Source of information:  
Vendor literature (updated January 2001).






Real Time Graphics, December 2000.

PRODUCT NAME: InterSCOPE

SOURCE: ITspatial

ADDRESS:
6849 Old Dominion Drive GOTOBUTTON BM___ 


Suite 370



McLean, VA 22101



703-506-3966



 GOTOBUTTON BM___ information@itspatial.com 



 GOTOBUTTON BM___ http://www.itspatial.com  

PLATFORM: Windows NT/2000

DESCRIPTION: ITspatial develops and licenses interactive visualization solutions for decision support applications.  The company has two product lines - VIO and InterSCOPE.  InterSCOPE creates an integrated, real-time visual interface for analysis, mining, linking and visualization of geographic and related data.  The functionality exceeds that of 3-D fly-throughs, by providing interactive query and analysis of 3-D feature attributes.


At first, attributed 3-D data are processed into a real-time 3-D urban environment with either geotypical building textures or actual imagery.  The database production process then establishes hooks or linkages in the 3-D model for interactive query.  Existing GIS layers can be incorporated with the 3-D model and seamlessly integrated.  During use, as a building or object is highlighted, relevant data are automatically accessed.  A bird’s eye view aids navigation, and other views provide attribute information.


InterSCOPE is independent of any single product for rendering.  It has used MultiGen-Paradigm’s Vega for rendering, and TerraSim’s TerraTools for database construction. 


Itspatial demonstrated InterSCOPE for TEC members in September 2002.  One demonstration featured a database of San Diego.  A SOCET SET-derived 3-D view was displayed on the left, with a 2-D ArcView 3.2 window on the right.  Vega performed the 3-D rendering.  In the 2-D view, one could discern a feature’s provenance according to its color.  SOCET SET-derived buildings were blue; procedural (algorithmically generated) buildings were green.  These features came from San Diego GIS (SanGIS) vector data.  One could click on a feature to view a table of its attributes.


InterSCOPE can combine the results of discrete event simulation and third-party motion models with real-time 3-D visualization.  A demonstration of this showed the World Bank headquarters.  A 3-D view was linked to a 2-D ArcMap view.  Events could be logged with time stamps, so users could manage assets.  Icons depicted police units, protesters, etc.  Users could move directly to desired locations via spatial bookmarks.


One demonstration simulated the passage of trains along tracks.  Another simulated traffic on the Peace Bridge, which links Buffalo, New York with Fort Erie, Canada.  Another demo simulated passenger flow through a Metro station.  


The District of Columbia’s Emergency Management Agency runs an Emergency Operations Center (EOC) that is available 24 hours a day.  The EOC uses InterSCOPE Command Center, which provides operators with real-time 2-D and 3-D visualization and analysis, plume modeling and hazard assessment.  ITspatial has provided the District with a 3-D GIS that supposedly contains all of the city’s buildings (more than 100,000), except residences.  Some familiar edifices stand out, including the National Cathedral and the Smithsonian Institution.  Icons indicate the locations of Metro stations.  Individual trees are also present.  The database supposedly takes one hour to rebuild.

System requirements: A 750-MHz Pentium III with 9 GB of hard disk space and an OpenGL-compliant graphics card.

Price: InterSCOPE Analyst costs $4,000.

Source of information:
PE&RS, February 2003.






Vendor literature (acquired September 2002).

PRODUCT NAME: InterSCOPE Enterprise Server

SOURCE: ITspatial

ADDRESS:
6849 Old Dominion Drive GOTOBUTTON BM___ 


Suite 370



McLean, VA 22101



703-506-3966



 GOTOBUTTON BM_
_ information@itspatial.com 



 GOTOBUTTON BM__ http://www.itspatial.com  

PLATFORM: Windows NT/2000

DESCRIPTION: InterSCOPE decision support tools combine data linkages, enterprise connectivity and visualization capabilities to facilitate integrated analysis of geographic areas of interest.  The InterSCOPE product family includes InterSCOPE Enterprise Server, InterSCOPE Studio and InterSCOPE Express.


InterSCOPE Enterprise Server is the central controller and repository for projects and scenarios that can be accessed by InterSCOPE Studio and InterSCOPE Express.

System requirements: A 750-MHz Pentium III with 9 GB of hard disk space and an OpenGL-compliant graphics card.

Price: * * *

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME: InterSCOPE Express

SOURCE: ITspatial

ADDRESS:
6849 Old Dominion Drive GOTOBUTTON BM___ 


Suite 370



McLean, VA 22101



703-506-3966



 GOTOBUTTON BM___ information@itspatial.com 



 GOTOBUTTON BM__ http://www.itspatial.com  

PLATFORM: Windows NT/2000

DESCRIPTION: InterSCOPE decision support tools combine data linkages, enterprise connectivity and visualization capabilities to facilitate integrated analysis of geographic areas of interest.  The InterSCOPE product family includes InterSCOPE Enterprise Server, InterSCOPE Studio and InterSCOPE Express.


Projects and scenarios created with InterSCOPE Studio can be exported for visualization with InterSCOPE Express.  InterSCOPE Express has capabilities for interactive 3-D visualization, correlated 2-D map displays, correlated Microsoft PowerPoint slides, tabular drill-down data related to objects on display, and an interface for controlling temporal data such as tracking data and the output of simulations.

System requirements: A 750-MHz Pentium III with 9 GB of hard disk space and an OpenGL-compliant graphics card.

Price: * * *

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME: InterSCOPE Studio

SOURCE: ITspatial

ADDRESS:
6849 Old Dominion Drive GOTOBUTTON BM___ 


Suite 370



McLean, VA 22101



703-506-3966



 GOTOBUTTON BM___ information@itspatial.com 



 GOTOBUTTON BM___ http://www.itspatial.com  

PLATFORM: Windows NT/2000

DESCRIPTION: InterSCOPE decision support tools combine data linkages, enterprise connectivity and visualization capabilities to facilitate integrated analysis of geographic areas of interest.  The InterSCOPE product family includes InterSCOPE Enterprise Server, InterSCOPE Studio and InterSCOPE Express.


InterSCOPE Studio is the main end-user tool within the InterSCOPE enterprise environment.  The product provides an integrated, real-time visual interface for the analysis, mining, linking and visualization of geographic and related data.  InterSCOPE Studio combines interactive 3-D GIS and 2-D map display.


A typical InterSCOPE Studio workflow entails creating a project that focuses on a geographic area of interest, assembling scenarios (alternative designs, plans or events), drilling down, and deploying (publishing a project for review, analysis, presentation or distribution with InterSCOPE Express).

System requirements: A 750-MHz Pentium III with 9 GB of hard disk space and an OpenGL-compliant graphics card.

Price: * * *

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME: Intrinsic Alchemy

SOURCE: Intrinsic

ADDRESS:
 GOTOBUTTON BM___ 1340 Space Park Way



Mountain View, CA 94043



650-966-6800



 GOTOBUTTON BM___ http://www.intrinsic.com  

PLATFORM: PlayStation2, GAMECUBE, Xbox, PC, Linux, etc.

DESCRIPTION: Intrinsic Alchemy is a software platform for delivering real-time 3-D applications across multiple systems.  It is designed to be a complete development and run-time environment that enables developers to obtain peak performance on their particular hardware devices.


Keyhole used Intrinsic Alchemy to develop its EarthViewer 3D application.

System requirements: Intrinsic Alchemy supports GNU C++, Metrowerks CodeWarrior and SN Systems ProDG on PlayStation2; Metrowerks CodeWarrior on GAMECUBE;Microsoft Visual C++ and .NET on Xbox and PC; Linux (development environment only); and advanced TV set-top boxes and handheld devices.

Price: * * *

Source of information:
Vendor literature (obtained April 2003).

PRODUCT NAME:  IRGen

SOURCE:  Technology Service Corporation (TSC)

ADDRESS:
11400 West Olympic Boulevard



Suite 300



Los Angeles, CA 90064



310-954-2200



 GOTOBUTTON BM__ irgen@tsc.com 

PLATFORM:  Silicon Graphics (SGI) and Windows 95/NT.

DESCRIPTION:  

Summary:


IRGen is an infrared (IR) signature modeling tool that is compatible with MultiGen 3-D modeling software.  It is called from MultiGen's menus and supports all of MultiGen's features.  IRGen outputs an IR OpenFlight file for use in visual simulation systems.


IRGen includes a first-principles thermal model to compute surface temperature and radiance, and a user-specified sensor model to convert radiance to image gray scale.  Each polygon in the database is labeled in MultiGen with a material code that identifies its thermal characteristics.  IRGen predicts the thermal signature of ground vehicles, ships, airborne targets, cultural objects, and terrestrial and sky backgrounds.


IRGen lets users specify target and background materials, the thermal environment, the atmosphere, and sensor characteristics (including spectral band and response).  The DFAD Option allows IRGen to automatically access NGA DFAD with MultiGen.  IRGen uses DFAD's surface material categories and feature ID codes and assigns thermal properties to materials in the scene.  IRGen works in conjunction with MultiGen's texture option, allowing the user to create IR textures and place them in the database.

Detailed description:


IRGen is an IR sensor simulation program that generates 3-D thermal IR databases, as viewed by a thermal IR sensor.  IRGen uses first-principles-based models of heat transport, radiation and sensor processing.  IRGen's input visual and output IR databases are in the OpenFlight format.


IRGen accepts a visual 3-D database with specification of the material code for each surface in the database.  It outputs a 3-D IR database in which the visual colors have been replaced by IR gray shades that would be displayed by a specified IR sensor for the given thermal and atmospheric environment.  


IRGen can operate in either a static or dynamic mode.  In static mode, it generates a database that represents the appearance of the scene at a user-specified time of day.  In dynamic mode, the IR database's radiance image changes as a function of the time of day.


IRGen ingests material-coded visual databases generated by MultiGen.  Using MultiGen, each polygon in the database is labeled with a material code that specifies the properties of that surface.  The material code is then used by the thermal model to compute the surface temperature and radiance.  Vertices can also be assigned material code labels, enabling the modeling of surfaces with thermal gradients that can be rendered as smooth-shaded polygons.


Given a user-specified thermal environment, IRGen computes the surface temperature of every polygon in the database.  This is a first-principles calculation using the time-dependent heat transport equation, integrated with a finite-difference time-dependent solution method.  IRGen has models for exterior and interior heat sources for each surface.  The heat transport properties and finite-element structure of each surface are contained in the material database, and are referenced using the material code for the surface.


External heat sources include direct sun, diffuse sun, sky thermal radiation, ground thermal radiation and convection.  Internal heat sources include free or forced convection with air, or heat transfer with a medium other than air.  Users can specify the internal heat sources as part of the material description.


The thermal model computes the surface radiance from the surface temperature, emissivity and reflected radiance terms.  The radiance is computed from the sensor spectral band, and is the input to the sensor model, which computes the gray shade that would be seen by the specified sensor.


The material database contains the thermal and radiative properties of the materials used in the database.  The material code is used as an index to retrieve the properties for the thermal model.  IRGen comes with a material database that contains common man-made and natural background materials.  The material editor option enables the user to add new materials to the database and to modify existing material properties.


IRGen allows users to integrate IR signature models into IRGen using the user-specified model feature.  This feature provides for the designation of certain material codes as references to external programs.  When IRGen encounters a database surface with a user-specified model code, it invokes the user's external program, sending it the required data for signature computation, and receiving the surface gray shade.


The environment model contains the parameters that specify the database's thermal environment.  Sets of environmental parameters can be stored in a library.  Environmental parameters include time and location (used by IRGen's solar ephemeris), air temperature and wind speed profiles, and sky radiance.


The sensor model contains the parameters that specify the properties of the simulated sensor.  Sets of sensor parameters can also be stored in a library.  User-specified sensor parameters include spectral band, spectral response, display dynamic range and white/black hot modes.  Display dynamic range can be specified in terms of temperature or in terms of radiance.


The Material Editor adds and modifies materials in the IRGen material database.  This editor facilitates new material creation by providing a catalog of standard materials (e.g., steel and aluminum).


IRGen's Texture Option automatically generates thermally correct IR textures in an SGI image file format.  Visual textures are converted into thermally correct IR image textures, with texture modulation depending on the surface temperature and the sensor's dynamic range.


The DFAD option works with MultiGen's DFAD option.  It automates the process of assigning material codes by reading the DFAD surface material codes (SMC) and feature IDs (FID) provided by MultiGen's DFAD option.  Thus, if a database has been completely described by DFAD data, no material code assignment is necessary.  The DFAD option comes with a default set of material assignments and properties for each combination of SMC and FID.  The user can modify these assignments and properties.


The atmospheric option integrates a full implementation of LOWTRAN 7.  LOWTRAN is used to compute the solar transmittance and sky radiance, which can then be input into the real-time simulation in order to set the graphics attenuation distance and fog color parameters.  The computed sky radiance is also input to the thermal model.


TSC has entered into an agreement with Centric Software to jointly develop integrated IR software for use in real-time 3-D simulation environments.  Under the agreement, Centric’s EasyScene and EasyTerrain will support TSC's IRGen.  By adding material codes from a database containing thermal and radiative properties of real-world materials to the surfaces of objects within an existing Designer's Workbench (DWB) database, developers will be able to convert standard DWB scenes into IR band data for real-time display with Easy Scene.  

System requirements:  The software is supplied on quarter-inch tape, and runs on any SGI workstation running IRIX 5.2 or higher.  IRGen imports and exports databases in the OpenFlight format.  These databases can then be imported into any simulation program that supports the OpenFlight standard.  This includes applications based on Performer, OpenGVS, EasyScene, Vega, etc.  The dynamic version of IRGen runs only on SGI platforms with Performer 2.0.

Price:  (These prices were quoted in January 1998.)  Standard IRGen (including thermal model, sensor model and standard material database) costs $25K.  The Texture Option (which imports or generates thermal IR textures, and supports MultiGen Creator) costs $8K.  The Material Editor Option (which creates and modifies material definitions and properties) costs $8K.  The LOWTRAN Interface Option (the user and IRGen interface to LOWTRAN 7, which outputs to the attenuation/haze function of Performer, OpenGVS and other simulation programs) costs $5K.  The DFAD Option (which works with MultiGen's DFAD Conversion Option and allows for automatic use of DFAD material codes) costs $2K.  Maintenance (12 months of telephone support, software updates and documentation) costs 10%.  Training (at TSC or at the customer's site) is negotiable.

Source of information:
Vendor literature (updated January 1998).

PRODUCT NAME:  IR Scene

SOURCE:  Computer Explorations (CEI)

ADDRESS:
917-A Willowbrook Drive



Huntsville, AL 35802



205-882-9490



 GOTOBUTTON BM__ keyton@traveller.com 



 GOTOBUTTON BM__ http://www.exodis.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  IR Scene is an infrared (IR) scene generation program designed to give the end user scene generation capabilities using 8-bit, 12-bit or 24-bit textures for real-time visual simulation.


Optional output to SGI's dvi bus enables users to generate 12-bit scene information directly to output for hardware-in-the-loop applications.  External simulation programs can access IR Scene through a shared memory process or by using reflective memory boards.


IR Scene is designed to accept six-degree-of-freedom state information about objects and to manipulate a camera view through a world coordinate system.  The primary application is in the use of IR textures.


CEI recommends Cyber Vision as IR Scene's front-end modeler, but other commercial modeling products can be used, too.

System requirements:  * * *

Price:  * * *

Source of information:  Vendor literature (acquired January 1998).

PRODUCT NAME:  IRTSS

SOURCE: U.S. Air Force Research Laboratory (AFRL)

ADDRESS:
AFRL/RADEX



29 Randolph Road



Hanscom AFB, MA 01730



781-377-6069



 GOTOBUTTON BM___ steve.luker@hanscom.af.mil 



 GOTOBUTTON BM___ Seeleyg@plg.af.mil 

PLATFORM: Silicon Graphics IRIX and Linux

DESCRIPTION: The Infrared Target-scene Simulation Software (IRTSS) program is an example of a weather impact decision aid (WIDA).  IRTSS predicts IR scenes and simulates cockpit video.  It is intended for use by pilots in mission planning, and is designed to provide situational awareness to air-to-ground weapons system operators.


IR appearance is a function of temperature and emissivity.  Thus, inputs to IRTSS include weather data, target data, sensor data (e.g., LWIR and SWIR ranges), atmospheric data (e.g., clouds, humidity) and elevation data (typically DTED). 


To generate an IRTSS database, an image analyst must first extract the required feature data.  The quality of information extracted is strongly influenced by the spatial and spectral resolution of the available image data; this in turn affects the quality of the rendered IR scenes.  Multispectral image data are desired because their rich spectral content facilitates feature extraction and classification.


The purpose of image classification procedures is to categorize all pixels into land cover classes or themes.  Multispectral data are typically used for this.  Different feature types manifest different combinations of values, based on their inherent spectral reflectance and emittance properties.  The image data must be classified according to the SWOE thermal model.  


After an image analyst has performed a classification and satisfactorily identified the materials present in the scene, these classes of materials must be related to the library of Universal Surface Material Codes (USMC) in IRTSS’s Interim Thermal Model (ITM) 91.  ITM 91 requires six layers of data for ingest.  These are: elevation data (typically DTED), surface features (i.e., land use classes), a panchromatic image (preferably of high resolution), surface soil data, subsoil data and tree coverage data. 


For this phase, GIS software (e.g., ARC/INFO) is used to prepare the data for ingest by IRTSS.  Slope and aspect can be calculated automatically by GIS software.  For better performance, slopes can be binned (0%-5%, 5%-10%, 10%-15%, etc.), and aspects can be binned according to compass position (N, NE, E, SE, S, SW, W, NW).


Further classification into unique slope, aspect and material categories is necessary.  The software looks for unique pixel combinations and forms regions (polygons) with the same combinations. 


Elevations, SWOE materials (typically hundreds of combinations, in an ARC/INFO grid) and a base image are sent from ARC/INFO to IRTSS.  IRTSS overlays texture from the materials grid and the base image onto the elevation data.  The texture image of temperatures corresponds to the SWOE materials grid.  The idea is that each subregion of geographically isolated polygons has a unique temperature.


Once IRTSS can access the database, simulated IR scenes can be rendered.  Users can create 3-D scenes from varying perspectives by changing the azimuth angle, sensor angle and elevation angle.  Users can also define waypoints and create animations.  Cloudy, rainy and foggy conditions can be represented.


IRTSS has been used to support the 3-D Dynamic Multispectral Synthetic Scene Visualization Science and Technology Objective (STO), a cooperative effort involving the U.S. Army Topographic Engineering Center (TEC) and the Cold Regions Research and Engineering Lab (CRREL).  The project is intended to address the failure of current capabilities to portray timely, consistent, robust, physics-based models of sensor performance in all terrestrial environments.

System requirements: IRTSS software resides on an SGI server, but it can be run elsewhere from a Web browser.  Files can be saved locally.

Price: IRTSS software belongs to AFRL.

Source of information: AFRL (acquired May 2000).

PRODUCT NAME: ISC-AERMOD View

SOURCE: RockWare

ADDRESS: 
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM___ rockware@rockware.com 



 GOTOBUTTON BM___ http://www.rockware.com
PLATFORM: Windows 95/98/NT, HP-UX, IRIX, DEC-OSF and SUN Solaris

DESCRIPTION: ISC-AERMOD View is an air dispersion modeling package that incorporates four U.S. EPA models with one interface: ISCST3, ISC-PRIME, AERMOD and AERMOD-PRIME.  The software imports map data and terrain data, performs 3-D visualization, does building downwash analysis, does meteorological preprocessing, automatically contours results, performs model comparisons, and provides report-ready outputs.


ISC_AERMOD View imports terrain elevation data in USGS DEM, UK DTM, UK NTF and XYZ formats; and site map data in AutoCAD DXF, bitmap, USGS DLG and LULC, and ArcView shapefile formats.


After importing digital terrain data, the software automatically creates Terrain Grid (TG) files for deposition analysis and converts grids into discrete receptors.  Building coordinates can be obtained from AutoCAD or GIS data, so building downwash analysis can be performed.  Users can produce 3-D visualizations of buildings and stacks.  Textures can be selected and applied to buildings for realism.  


The software automatically generates wind rose plots from surface data files in SCRAM, CD144 and SAMSON formats, or from ISC pre-processed meteorological data files.  Isopleth plots can also be generated for a given percentile and pollutant averaging method.


Screen View lets users estimate worst-case ground-level pollutant concentration for a single source (point, line, area, flare or volume).  Users can estimate maximum ground-level concentrations and the distance to the maximum, calculate the effects of building downwash, and examine a range of meteorological conditions (including all stability classes and wind speeds).

System requirements: * * *

Price: ISC-AERMOD View costs $1,499.  Screen View costs $400.

Source of information:
Vendor literature (updated July 2003).

PRODUCT NAME:  ISM

SOURCE:  Dynamic Graphics

ADDRESS:
1015 Atlantic Avenue



Alameda, CA 94501



510-522-0700

PLATFORM:  Silicon Graphics, DECstation Ultrix, IBM RS/6000,  SUN SPARC, Data General AViiON, VAX and VAXstation

DESCRIPTION:  Interactive Surface Modeling (ISM) is a graphics software package designed for surface modeling, mapping, visualization and analysis. Data used by the program include:  

- remotely sensed surface and property X, Y and Z values - geological and concentration data from wells

- fault (discontinuity information

- surface and property data from existing maps

- cultural data


ISM-Basic includes an internal file management system, graphic editing, gridding, base mapping and contour mapping.  Other options are available for faulting, volumetrics, trend surfaces, multi-surfaces, perspective, and more.


The perspective option enables the user to generate annotated perspective views of a surface.  Viewing position is specified either by vertical and horizontal angles or by entering specific X, Y and Z values to define the eye point and the center of the viewed area.  Perspective view types include mesh, contour, mesh and contour, and contour keys.


Companion products to ISM include Interactive Coordinate Transformation (ICT), Interactive Formula Processor (IFP), Specialized Gridding Set (SGS), and more. 


Most ASCII data files output by other systems are directly usable by ISM.  Grids from other systems can be written into ISM format using a subroutine provided with the software.  The companion product Digital Data Import (DDI) translates and samples grids from the DEM format into the ISM format, as well as translating the DLG culture data format into ISM annotation files.

System requirements:  4 MB RAM (8 MB RAM recommended).

Price:  * * *

Source of information:
Vendor literature (dated).

PRODUCT NAME:  ISOMAP

SOURCE: Geo&soft International

ADDRESS:
Corso Matteotti 12



10121 Turin, Italy



+39(011)5624689



 GOTOBUTTON BM___ kamtchop@geoandsoft.com 



 GOTOBUTTON BM___ http://www.geoandsoft.com 

PLATFORM: * * *

DESCRIPTION: Geo&soft International sells software for geoengineering and earth science applications.  ISOMAP is a program for generating contour lines for geological, hydrogeological and geophysical applications.


ISOMAP can use weighted average and kriging methods.  The software can also use an algorithm specially developed for hydrogeological and geophysical applications.  This algorithm can recognize the regional trend of the variable under analysis, and can use this trend in areas without control points.


ISOMAP can perform transformations and operations between models (coordinate conversions, linear transformations, etc.).  There are filters to handle gravimetric and magnetometric data.


Users can control the contour interval and the graphic quality of contour lines.  Contour lines can be related to qualities such as thickness and depth.  Flow lines or vectors can be inserted to represent gradients or dip direction.


Users can also generate 3-D perspective views, with control over the viewing position and the vertical exaggeration.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature (obtained June 1999).

PRODUCT NAME: IT3D

SOURCE: Field Consulting and Services

ADDRESS:
425 South Chickasaw Trail #211



Orlando, FL 32825-7852



407-275-5193



 GOTOBUTTON BM___ info@field-csi.com


 GOTOBUTTON BM___ http://www.field-csi.com 

PLATFORM: Windows 2000 Professional

DESCRIPTION: IT3D leverages existing Smallworld GIS data to create simulated 3-D scenes.  The software consists of two licensed products - an Exporter and a Viewer.  The Exporter includes a Smallworld module, a 3-D model library and a texture library.  The Viewer includes Raydon’s BARE viewing software, and communication links with the Smallworld GIS application.


IT3D provides an API that enables the attribution of existing GIS data to define the 3-D environment.  Building footprints and forest boundaries are extruded to a defined height, and their sides are given textures from IT3D’s texture library.  Power lines are converted into 3-D geometry with appropriate sag, and the pole locations and orientations are used to place 3-D models from IT3D’s model library.  Point features (cell towers, trees, etc.) from Smallworld can be exported and replaced with 3-D models.


Users can define viewpoints, show the current 3-D viewpoint location and orientation as an overlay in the GIS application, create flight paths within the GIS application, select features in the 3-D viewer and view or edit their attribution in the GIS application, dynamically add and move features to the 3-D environment from the GIS application, dynamically add lines of sight to the 3-D environment as created within the GIS application, etc.


IT3D supports dynamic database paging and dynamic texture paging.


Currently, IT3D is integrated with GE’s Smallworld Core GIS product, but Field Consulting & Services is also investigating the integration of IT3D with ESRI’s ArcGIS software.

System requirements: A 1.5-GHz PC with 512 MB of RAM and a 128-MB graphics card that supports DirectX 9.  Smallworld 3.2.1 software is also required.

Price: $10,000 buys one site license for exporting GIS data to a 3-D environment, one node-locked license for the 3-D viewer, model and texture libraries, and one year of support.  Additional 3-D viewers can be purchased for $5,000 each, with quantity discounts for four or more.

Source of information:
Vendor literature (updated November 2003).

PRODUCT NAME: iView3D

SOURCE: Interactive Visualization Systems (IVS)

ADDRESS:
2 Garland Court



P.O. Box 69000



Fredericton, NB



Canada E3B 6C2



506-454-4487



 GOTOBUTTON BM___ info@ivs.unb.ca


 GOTOBUTTON BM___ http://www.ivs.unb.ca 

PLATFORM: Windows 98/NT/2000/XP

DESCRIPTION: iView3D is a viewer for files in IVS’s Fledermaus (SD) format.  The software has the basic viewing capabilities of Fledermaus and uses the same ShiftScape rendering engine as Fledermaus.  With iView3D, users can deliver SD data sets along with software to view them.


iView3D supports almost all of the data type used by Fledermaus - DTMs, images, points, lines, models, etc.  There is a widget-based interface, with control over vertical exaggeration.

System requirements: An OpenGL card is required.

Price: Free.

Source of information:
Vendor literature (updated July 2003).

PRODUCT NAME:  IVM

SOURCE:  Dynamic Graphics

ADDRESS:
1015 Atlantic Avenue



Alameda, CA 94501



510-522-0700

PLATFORM:  Silicon Graphics, DECstation 5000, IBM RS/6000

DESCRIPTION:  Interactive Volume Modeling (IVM) is a program for modeling, visualizing and analyzing the spatial distribution of properties within 3-D space. 


The modeling component utilizes scattered data (geo-referenced X, Y, Z and P, where P is the property value) to produce a three-dimensional grid model. 


With the graphic component the user can manipulate the three-dimensional model in real time with techniques that include iso-peeling, slicing and rotation.  Supplemental map annotation showing roads, boundaries, land use, streams, text and other cultural information can be added.


Analytical operations available include 3-D volumetrics, trend gridding, grid operations, model editing and 2-D surface/structure map extraction and truncation.  A 3-D cursor enables digitizing and editing of 3-D lines for data capture and display of lines.


IVM software has been used to develop 3-D models of contaminant plumes at Vandenberg Air Force Base.  This application supported hydrogeologic assessment and remediation activities.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (very dated).

PRODUCT NAME: J/View3DPro

SOURCE: Interactive Network Technologies

ADDRESS:
713-975-7434



 GOTOBUTTON BM___ info@int.com 



 GOTOBUTTON BM___ Http://www.int.com 

PLATFORM: * * *

DESCRIPTION: J/View3DPro 1.2 is a Java 3D toolkit that allows programmers to visualize, manipulate, annotate and edit 3-D scenes.  It is designed to simplify the creation of interactive visualizations.  Supposedly, no Java 3D, DirectX or OpenGL programming experience is required.


Users can edit object geometry, create stereo displays, specify clipping planes, perform polygon triangulation, etc.

System requirements:  * * *

Price:  * * *

Source of information:
Real Time Graphics, October/November 2000.

PRODUCT NAME:  JetFighter III

SOURCE:  Mission Studios

ADDRESS:
Inverness, IL



847-202-3951



 GOTOBUTTON BM__ http://www.missionstudios.com 

PLATFORM:  PC

DESCRIPTION:  JetFighter III (JF3) is a commercial combat flight simulation game that is being used for training by the U.S. Navy.  The user assumes the role of a fighter pilot stationed aboard an aircraft carrier.  Two planes are available: F/A-18 Hornet and F-22N Lightning II.


The game is campaign-based and ships with real-world data (China, Korea, Japan, Russia, Alaska, Cuba, Argentina, Chile and Turkey).  The real-world terrain database contains more than 3.5 million square miles and also includes parts of Florida, the Bahamas, Puerto Rico and South America.  Features such as power lines, airport runways and buildings are accurately modeled and placed (from DCW data).  


There are more than 90 missions, with tasks ranging from routine surveillance and air support to aerial combat and attacks on ground targets.  There is also a free flight mode.  Onboard ordnance includes cannons, air-to-air and air-to-ground missiles and bombs.


JF3 supports four graphics resolutions:  320 x 200, 640 x 350, 640 x 400 and 640 x 480.  There are many viewing options (e.g., wingman view, missile view, tactical view, fly-by view, etc.).  Features include a scrolling virtual cockpit, functional gauges, terrain masking (to cloak enemy radar), and incoming AAA trails.  The visual display includes dynamic time-of-day effects, translucent clouds, haze, smoke, fire, etc.  


Mission Studios and the Navy demonstrated JF3 at the 1997 Interservice/Industry, Training, Simulation and Education Conference (I/ITSEC).  A specially modified version of JF3 transmits vehicle, threat and environmental data over the network to the Navy's Avionics Prototyping Tool (APT).  APT then disseminates this information to the various avionics modules that are being developed and tested.  APT is a modular simulation tool that uses JF3 as a COTS simulator and data source.

System requirements:  A 486 (P133+ recommended) running MS DOS 5.0 or higher with 8 MB RAM (16 MB required for 640 x 480 resolution), 30 MB disk space, a quad-speed CD-ROM drive and 256-color SVGA graphics.  The next version of the game will be based on OpenGL.  

Price:  $40.

Source of information:
Vendor literature (updated December 1997).

PRODUCT NAME:  Joint Battlespace Viewer

SOURCE: Titan Systems Corporation

ADDRESS:
Coastal Systems Station



6703 West Highway 98



Panama City, FL 32407



JBV@ncsc.navy.mil

PLATFORM: PC

DESCRIPTION:  The Joint Battlespace Viewer (JBV) is a freely available GOTS 3-D visualization program.  The software displays the entire earth with 1-km resolution imagery and height data.  It displays 1-degree-by-1-degree latitude/longitude cells at 5-meter imagery resolution, and 1-minute-by-1-minute cells at 1-meter resolution.  Users can fly through terrain interactively.  As one zooms to a specific area, the software automatically searches for higher-resolution data on disk to bring into the scene.  National Geospatial-Intelligence Agency (NGA) or other (i.e., USGS, TerraServer) imager data can be imported and processed on the host platform.  Other data can also be imported to JBV and displayed.


There are plans for JBV to be enhanced to incorporate Command and Control Personal Computer (C2PC) live track data.  (C2PC is a GOTS command and control software program that displays overlays (e.g., fire support control measures).  There are also plans to interface with the Global Command and Control System-Maritime (GCCS-M); to interface with AFATDS to send a call for fire, and to develop a capability to update a target folder with information derived from JBV.  The Fleet is currently using JBV for terrain mapping, situational awareness, and GIS plotting.


Fleet users include EWTGPAC, 11th MEU, 13th MEU, 15th MEU, 24th MEU, 26th MEU, FBE-H, Millennium Dragon, I MEF, 6th Marines, 7th Marines, MAG 39, and the Naval Postgraduate School.

System requirements: JBV requires a 400-MHz Pentium III with 128 MB of RAM, nine GB of disk space, and an NVIDIA GeForce card.  The recommended configuration is an 800-MHz Pentium III with 512 MB of RAM, 36 GB of disk space and the best available NVIDIA card, along with a Microsoft Sidewinder Precision 2 joystick.

Price: JBV is a free GOTS software program.

Source of information:
Vendor presentation, February 2003.

PRODUCT NAME:  Joint Mapping Tool Kit

SOURCE:  NGA or Service Representative

ADDRESS:
 GOTOBUTTON BM___ http://www.jmtk.org 

PLATFORM:  SUN and HP

DESCRIPTION:  The Joint Mapping Tool Kit (JMTK) is not a standalone system.  It is a tool kit, with all capabilities accessible via APIs that mission application developers can use to incorporate mapping functions into their own programs and systems.  This approach allows applications to use common tools, yet be tailored to meet mission-specific needs.


JMTK contains modules to provide for the import, display and manipulation of digital MCG&I information.  JMTK integrates various service-nominated assets and provides MCG&I capabilities to the Global Command and Control System (GCCS) on the Defense Information Infrastructure (DII) Common Operating Environment (COE).  JMTK uses ERDAS Imagine as its terrain viewer.


A competitive procurement process to acquire a commercial replacement for JMTK DII COE Version 5.0 has begun, with anticipated delivery not earlier than the second quarter of FY02.  

System requirements:  SUN SPARC 10, 20, 1000 and 2000 running  Solaris 2.5.1; and HP TAC III and TAC IV running HP UX 10.20.

Price:  JMTK is distributed by DISA as a DII COE component.  Baseline versions can be obtained through the e-mail addresses provided above.  JMTK beta versions and developer's releases are distributed only to authorized recipients who have obtained approval from DISA DII/COE Engineering ( GOTOBUTTON BM___ coeengr@ncr.disa.mil). 

Source of information:
MAPLINES No. 28, Winter 2001.






JMTK literature (obtained October 1997).






MAPLINES No. 16, October 1997

PRODUCT NAME: JVBView

SOURCE: Dynamic Animation Systems GOTOBUTTON BM___ 
ADDRESS:
12015 Lee Jackson Highway



Suite 200



Fairfax, VA 22033



703-503-0500



http://www.d-a-s.com

PLATFORM: * * *

DESCRIPTION: JVBView provides 3-D visualization of ongoing scenarios in the Joint Virtual Battlespace (JVB) federation.  The software renders elements received via DIS PDUs or from designated objects and interactions via the HLA RTI.  


These elements include entities that are textured and have three levels of detail, with optional labels indicating bumper number and damage state; lines of communication between entities, color-coded according to type, sender and receiver; friendly and hostile perceived states, represented as spheres with embedded models that denote the acquisition level and identified type; 3-D volumes that represent sensor extents and cones for UAV sensors; highlighted rings around detected entities, or spheres at detected locations; routes as series of connected waypoints, either resting on the terrain or tracing a path through the air; animated explosions at points of impact; and clouds of smoke over destroyed entities.


JVBView has a “rogue mode” whereby the user can create his own FCS unit cell comprising C2 vehicles, direct fire vehicles and ground sensor vehicles.  The user can directly control each vehicle of this rogue unit cell, with its entity state updated to the RTI.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained November 2003).

PRODUCT NAME: K2VI

SOURCE: Asset Information Systems GOTOBUTTON BM_#_ 
ADDRESS:
 GOTOBUTTON BM_$_ * * *

PLATFORM: * * *

DESCRIPTION: K2VI is a 3-D terrain viewing software package built with Sense8's WorldToolKit.  The software can read ARC/INFO ASCII and binary grids, DTED, SHP and other file formats.


K2VI has been used to create 3DNZ, an interactive 3-D terrain browser that provides a virtual tour of New Zealand.  3DNZ was built with a lightweight version of K2VI and terrain and textures from GeographX.  Users can explore regions of interest and fly freely or according to pre-defined paths.  3DNZ was used to brief media and teams on the 2002 Southern Traverse adventure race.

System requirements: * * *

Price: K2VI Pro costs $9,000.

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME: kdem

SOURCE: Author GOTOBUTTON BM_%_ 
ADDRESS:
* * * 

PLATFORM: Linux

DESCRIPTION: kdem is a software program for displaying U.S. Geological Survey (USGS) digital elevation model (DEM) data.


The program is interactive; the user controls the rendering process.  The program can generate anaglyph stereo images (images that appear to have depth when viewed through red and blue glasses).



Kdem supports native USGS DEMs and also DEMs in Spatial Data Transfer Standard (SDTS) format.  Rendered images can be saved in JPEG, PNG, PPM and TIFF formats.  The program also supports the SpaceTec SpaceOrb 360 controller, an input device that provides six degrees of freedom.

System requirements: * * *

Price: Free.

Source of information:
Author’s literature (dated May 1999).

PRODUCT NAME: Kilimanjaro

SOURCE: Clark Labs, Clark University

ADDRESS:
950 Main Street



Worcester, MA 01610-1477



508-793-7526



 GOTOBUTTON BM__ idrisi@clarku.edu 



 GOTOBUTTON BM__ http://www.idrisi.clarku.edu 

PLATFORM: Windows 95/98/2000/ME/NT/XP

DESCRIPTION: Kilimanjaro is the 14th release of IDRISI software for geographic analysis and image processing.  It is an integrated remote sensing and raster GIS package.  The Kilimanjaro version includes display enhancements such as a fly-through capability and anaglyphic stereo viewing, along with new classification, modeling and import/export routines.


Kilimanjaro has a Macro Modeler that allows users to build macros by dragging and dropping graphical representations of analytical sequences, such as a sequence of image processing routines.


The product’s Image Calculator is an interactive expression-building module that allows users to apply mathematical and logical expressions to raster images.  RESAMPLE allows users to interactively select ground control points for image rectification.


The Revised Universal Soil Loss Equation (RUSLE) module allows users to calculate annual average soil loss due to rill and sheet erosion.  Required inputs include a digital elevation model (DEM) and precipitation and land cover information.  There is also a GEOMOD predictive land change simulation model, and a RUNOFF model that incorporates variations in precipitation and premeability. 


Kilimanjaro also includes a 3-D Interactive Fly-Through module.  Users choose a DEM and an optional image for draping.  There are controls for altitude, tilt and speed.  Viewing of stereopairs is possible via anaglyph glasses.


The software is compatible with STATISTICA and S-PLUS.  Users can import and export S-PLUS images, data files and an S-PLUS library.  Kilimanjaro also supports IKONOS, QuickBird, ASTER, MODIS, 16- and 32-bit GeoTIFF, ER MAPPER, ERDAS IMAGINE IMG, HDF, ENVI and other image formats.

System requirements: A Pentium-based PC (Pentium III or higher recommended) with 128 MB of RAM (256 MB recommended) and 600 MB of disk space.

Price:  $995.  The academic price is $600.

Source of information:
PE&RS, June 2004.






GeoWorld, August 2003.

PRODUCT NAME:  KSAT

SOURCE:  Kaman Sciences

ADDRESS:
Systems & Software Dir.



4410 E. Fountain Blvd.



Colorado Springs, CO 80933



719-591-3629

PLATFORM:  Silicon Graphics

DESCRIPTION:  KSAT allows users to view accurate 3-D displays of satellite motion.  The package includes the complete unclassified NORAD satellite catalog, along with geographic and political boundaries.  The sun's position and the Earth's illumination are also modeled accurately.


The satellite catalog can be customized by defining new satellites with any orbital characteristics desired.  Users can define new sensors at any location, with any coverage characteristics.  KSAT's orbit propagator is accurate to within one pixel on the display.  Users can filter the NORAD catalog so that only satellites of interest (e.g., those with particular orbital elements, missions or countries of origin) are displayed.


KSAT's see-and-be-seen option can be used to display satellites that will pass over a given point on the Earth within a specified time interval.  For example, if a mission planner wants to know which reconnaissance satellites will pass over Sarajevo within the next 24 hours, KSAT will automatically identify those satellites and display their motion. 


Users can define an angular field of view for a satellite.  The orbiter is said to pass over a site if that site falls within the vehicle's field of view.  This lets mission planners know which space assets can view a particular point on the Earth.  Ground mission planners can use this feature to avoid detection by imaging satellites, while space mission planners can use it to evaluate the adequacy of coverage.  This option can also help determine communications coverage for a theater of operations.


Several methods can be used to represent satellites on the display screen, including single pixel, satellite number, and continuous trail.  Users can select any perspective in space to observe the simulation.  One can zoom and rotate to change perspective, follow a satellite around the Earth, change position relative to the orbital plane, and zoom in or out.


KSAT can also show the ground track of the satellite nadir. The user can specify an angular field of view about the nadir, and KSAT will represent the field of view as a fixed-angle cone. 

System requirements:  SGI Indigo Elan or larger, running IRIX 3.3.2 or later.

Price:  * * *

Source of information:
SIGNAL, July 1993.

PRODUCT NAME:  LANDCADD 99

SOURCE: Eaglepoint Software

ADDRESS:
800-678-6565



 GOTOBUTTON BM_&_ http://www.eaglepoint.com 

PLATFORM: Windows 95/98/NT

DESCRIPTION:  LANDCADD 99 is a series of modules that can run as standalone applications and can run with AutoCAD, MicroStation and IntelliCAD. The LANDCADD 99 product suite comprises Base Plan, Landscape Design, Plant Database, Site Planning, Site Analysis, Construction Design, Surface Modeling, Site Design and Quantity Takeoff modules.


The Base Plan module lets users establish the base components of a project.  It can import points, labels stations, annotates lines and curves, etc.  Users can manipulate blocks and text, sum running distances, etc.  There are presentation tools for creating 3-D perspective views.


The Landscape Design module has tools for graphically enhancing landscapes and for designing in 2-D and 3-D.  Users can insert a variety of predefined plant types.


The Plant Database contains information on about 1,100 plants from every climatic zone in the world.


The Site Planning modules has tools for creating building footprints; adding various roof types; laying out roads, sidewalks, walls, etc.; inserting vehicles and people; etc.


The Site Analysis module works with gridded terrain models to analyze slope, aspect, elevation, visibility, shadows, watershed/flow direction, surface area, etc.


The Surface Modeling module generates topographic maps by creating a TIN from a set of points and breaklines.  TINS can be derived by importing data in ASCII text files and by digitizing contours.  Once a TIN has been created, users can add and modify points, insert breaklines and generate contours.  

System requirements: * * *

Price: $295 to $695 per module.

Source of information:
CADALYST, June 1999.

PRODUCT NAME: Land Development Desktop

SOURCE:  Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



415-507-5000



 GOTOBUTTON BM_N_ http://www.autodesk.com 

PLATFORM: Windows 95/98/2000/ME/NT

DESCRIPTION: Autodesk’s Land Desktop is a suite of software built on AutoCAD Map.  It has capabilities for coordinate geometry (COGO), map creation, terrain modeling, project data management, etc.  There are tools for 2-D project layout, and also tools for surface modeling and contouring.


Users can create triangulated irregular networks (TINs) from contours, points, breaklines and 3-D CAD entities.  TINs can be used to create contours, sections, volumes, 3-D visualizations, etc.  Digital terrain models can be rendered in 3-D in different ways.  Georeferenced images can be inserted to correct coordinate spaces.


Land Desktop enables users to deal with surface data and to calculate surface statistics.  Users can generate watersheds, perform slope and elevation analysis and make thematic maps.  LDDT’s grading object enables dynamic interaction between a building’s footprint and an existing ground surface model.  Changing the slope settings causes an automatic recalculation of grading limits and volumes.


Land Desktop can import and export ARC/INFO coverages, ArcView Shape files, MapInfo Interchange Files (MIF), ASCII, DGN, DWG, DXF, LandXML and MDB file formats.


Land Desktop is networkable, so it supports project sharing and collaboration.  Open database connectivity (ODBC) enables users to link information from LDDT to Microsoft Access and other external databases.  Oracle Spatial integration lets users store DWG data in a single, centralized database.


Two optional add-on modules extend Land Desktop’s capabilities.  The Civil Design module focuses on roadway engineering, corridor design, site design, hydraulics and hydrology.  The Survey module provides tools to transfer survey data to and from the field and includes routines for data collector support, traverse and sideshot entry, traverse analysis and reduction routines, and a command-line language.

System requirements: A 90-MHz Intel Pentium-based PC with 128 MB of RAM, 300 MB of disk space, and an 800 x 600 x 64K display.

Price: $4,995.  Civil add-on: $2,995. Survey add-on: $995.

Source of information:
CADALYST, December 2001.






Professional Surveyor SourceBook 2001.






Professional Surveyor, October 1999.






CADENCE, April 1999.






Professional Surveyor, Jan./Feb. 1999.

PRODUCT NAME: Land Development Solutions

SOURCE:  Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



415-507-5000



 GOTOBUTTON BM_N_ http://www.autodesk.com 

PLATFORM: PC

DESCRIPTION: Land Development Solutions includes three products: AutoCAD Land Development Desktop (see above), Autodesk Civil Design and Autodesk Survey.


AutoCAD Land Development Desktop Release 2 is a version of AutoCAD 2000 that is optimized for land development applications, and includes the functionality of AutoCAD Map 2000.  The software is intended to support planning, civil engineering, surveying and mapping.

System requirements: * * *

Price: * * *

Source of information:
Professional Surveyor, June 2000.

PRODUCT NAME:  LandForm95 Southern Rockies

SOURCE:  Rapid Imaging Software

ADDRESS:
P.O. Box 8219



Albuquerque, NM 87198



505-888-7232



 GOTOBUTTON BM__ info@landform.com 



 GOTOBUTTON BM__ http://www.landform.com 

PLATFORM:  Windows 95/NT

DESCRIPTION:  LandForm95 Southern Rockies is a real-time 3-D terrain viewer.  It allows users to fly through topographic data sets.  The user sets the viewpoint, then the program loads the appropriate data and projects the scenes.  The user controls the latitude, longitude, altitude, heading, pitch and roll.  Altitude can be absolute or relative to the ground surface.  The user also controls the polygon count, which affects rendering speed.


LandForm95 Southern Rockies comes with topographic data for New Mexico, Colorado, Utah and Arizona, at  three-arc-second resolution.  Place names and linework for major roads and water bodies are included.  LandForm95 Southern Rockies can read USGS one-degree and 7.5-minute DEM files.  Land surface models can be exported as 3-D VRML 1.0 models.

System requirements:  A 486+ running Windows 95 or NT 3.5.1+, 8 MB RAM, 10 MB hard disk  space and a 16- or 24-bit color display  adapter.  The software supports but does not require an OpenGL accelerator board.

Price:  $95. 

Source of information:
Vendor literature (updated 03-97).

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several of the commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically available for a given product.  LandForm 95 was one of the products evaluated in FY97, and its detailed evaluation follows.

LANDFORM95 EVALUATION SUMMARY
Product name and version:  LandForm95 Version 3.2.

Vendor:
Rapid Imaging Software, Inc.





P.O. Box 8219



Albuquerque, NM 87198



(505) 888-7232



 GOTOBUTTON BM__ info@landform.com 



 GOTOBUTTON BM__ http://www.landform.com 

POC:  POC is Mike Abernathy (505-265-7020, mike@landform.com).

Distribution medium:  CD-ROM.

Product overview:  LandForm95 is a topographic data viewer that provides users with real-time or near real-time simulated flight through 3-D terrain.  The user sets the viewpoint, then the software loads the appropriate data and projects the scenes.  The operator controls the latitude, longitude, heading, pitch and roll.  Altitude can be absolute or relative to the ground surface.  The user also controls the polygon count, which affects rendering speed.  Distance hueing can be implemented to simulate haze, and altitude hueing can be used to shade the landscape according to elevation.

Software architecture:  Stand-alone 3-D visualization software.

System requirements:  LandForm95 requires a 486 or Pentium PC running Windows 95 or Windows NT, with at least 8 MB of RAM, 10 MB of hard disk space, a 16 or 24 bit color display and a CD-ROM drive.  The software supports but does not require an OpenGL accelerator board.

Description of system used for evaluation:  LandForm95 was evaluated on a 133-MHz Pentium with 64 MB of RAM, running Windows NT.

Ease of installation:  LandForm95 comes with a user-friendly installation script.

Input formats:  LandForm95 supports both one-degree and 7.5-minute DEM files from the U.S. Geological Survey (USGS).  The program comes with digital terrain data for Arizona, Colorado, New Mexico and Utah.  LEM files are LandForm95 elevation models that are binary versions of DEM files.  LGN files are LandForm95 geographic names that are binary versions of the raw format supplied by USGS.  LandForm95 also supports VRML files for sharing land surface models over a network.

Output products and formats:  Land surface models can be exported as VRML files.  Users can specify the desired sub-region of interest as well as the number of polygons to use in the model. 

Coordinate systems supported:  Geographic (latitude/longitude) and Universal Transverse Mercator (UTM).  The user's position in latitude and longitude is displayed in a status bar at the bottom of the screen.

Ease of use:  This software is very user friendly.

Support for large databases:  LandForm95 supports predefined datasets that are one-degree cells.  It does not support the dynamic retrieval of portions of large databases.

Support for TINs:  LandForm95 does not support TINs currently.

Graphics API:  OpenGL. 

Specific features:
This section compares LandForm95 with a generic or idealized terrain visualization system on a feature-by-feature basis. 

 Generic Capability



    LandForm 95
	General Functionality:
DTED Loading
	     No

	ADRG Loading
	     No

	.OBJ Models
	     No

	.VTX Models
	     No

	.DXF Models
	     No

	Unit Symbols
	     No

	2-D Intervisibility Calculations
	     No

	3-D Intervisibility Calculations
	     No

	Loading ERDAS .LAN Format
	     No

	Loading SOCET SET Data (.DTH, .SUP)
	     No

	CIB Loading
	     No

	CADRG Loading
	     No

	Multispectral Imagery Loading
	     No

	SPOT Loading (Raw)
	     No

	Movie Creation (SGI)
	     No

	Manual Flight Creation
	     No

	Waypoint Flightpath Creation
	     No

	Waypoint Editing
	     No

	Removing Waypoints
	     No

	Specific Features:
Loading DTED:
	     No

	DTED From Tape
	     No

	DTED From CD
	     No

	SOCET SET Elevation
	     No

	SOCET SET Area Loading
	     No

	ERDAS .LAN Elevation
	     No

	CD-ROM Area
	     Yes

	CD-ROM Target Area
	     No

	CD-DTED Fit To Image
	     No

	Flight Functions:
1)    Flying
	     Yes

	2)    Still Image
	     Yes

	3)    Plan view
	     Yes

	4)    Changing View Parameters
	     Yes

	5)    Change Viewing Window
	     Yes

	6)    Change Terrain Display
	     Yes

	7)    Change Sky Color
	     Yes

	8)    Change Sun Position
	     Yes

	9)    Turn Shading Off
	     Yes

	Terrain Coloring:
1)    Select Color Scheme
	     Yes

	2)    Preprocess Colors
	     Yes

	3)    Preprocess Shading
	     Yes

	4)    Preprocess Shadows
	     Yes

	5)    Clear Base Image
	     Yes

	6)    Load ADRG Into Base Image
	     No

	7)    Display Base Image
	     Yes

	8)    Load Base Image
	     Yes

	9)    Save Base Image
	     Yes

	Draping Operations:
Downsample From Image File
	     Yes

	Downsample From Image Cut
	     Yes

	Downsample From ADRG
	     No

	Full Resolution From Image File
	     Yes

	Full Resolution From Image Cut
	     Yes

	Full Resolution From ADRG
	     No

	Full Resolution From ADRG Cut
	     No

	Full Resolution From RPF Cut
	     No

	Tactical Decision Aids:
	     No

	Define Sensors:
	     No

	Model Operations:
	     No

	Unit Icon Control:
	     No

	Animation:
Write Movie To Image Files
	     No

	Write Movie To Image Files w/ Draping
	     No

	Output Waypoints as ASCII
	     No

	Input Waypoints as ASCII
	     No

	Create Plane Flightpath
	     No

	Create Normal Flightpath
	     No

	Set Flightpath Speed
	     No

	Land Rendering:
Wireframe Land
	     Yes

	Polygon Land
	     Yes

	Wireframe Land w/ LOD
	     Yes

	Polygon w/ LOD
	     Yes

	Lighting
	     Yes

	Control Mode:
Fly
	     Yes

	Drive
	     No

	Fly w/ Banked Turn
	     No

	Fly w/ Constant AGL
	     Yes

	Pitch and Roll
	     No

	Screen Relative Move
	     No

	Paralyze
	     No

	Chase Current Object
	     No

	Alter Grid Size
	     Yes

	Alter LOD Range
	     No

	Orient By Pointer
	     Yes

	Animation:
Play
	     No

	Record
	     No

	Stop
	     No

	Rewind
	     No

	Erase
	     No

	Write Movie Frames
	     No

	Teleport:
Top Down View
	     Yes

	Drop To Ground
	     Yes

	Save Current Position
	     Yes

	Teleport to Saved Position
	     Yes

	Waypoint Control:
Move A Waypoint
	     No

	Move A Viewpoint
	     No

	Add A Waypoint
	     No

	Remove Current Waypoint
	     No

	Next Waypoint
	     No

	Previous Waypoint
	     No

	Create A Flightpath
	     No

	Create A Smooth Flightpath
	     No

	Clear Waypoints
	     No

	Edit Waypoints
	     No

	Location Panel:
	     Yes

	Animation Panel:
	     No

	Control Panels:
Land Panel
	     No

	Land Image Panel
	     No

	Sensor Color Panel
	     No


Pros:   Users can load a database by place name and the viewpoint will zoom to the specified location while LandForm95 loads the corresponding DEM.  LandForm95 displays an overview operational graphic of the user’s data.  The software also has zooming capabilities.  Corresponding major road networks are loaded automatically with the database.  Users can adjust a constant AGL for flight.

Flying with the mouse is very user friendly.  The user can adjust the terrain shading and coloring as desired.  Distance hueing can be applied to the terrain.  The level of detail in the database can be specified.  Users can teleport themselves around the database by providing destination place names, contained within LandForm95's geographic names database.

Cons:  Symbology features that are supplied by the database can only be viewed on the overview image, but not in the 3-D terrain scene.  Implementation of the altitude hueing gives blocky results.  Altitude and distance hueing are only applicable to the 3-D view and not to the overview image.  Rendering time is directly proportional to the number of polygons, so a  balance between speed and resolution must be maintained.  Inputs are limited to USGS data formats.

Who should use this product:  Someone who wants to become familiar with terrain visualization in general, and with the terrain of the Southwestern United States in particular.

Applications for which the software is well suited:  Geographic education, terrain familiarization, etc.

Presence and quality of support, documentation and on-line help:  Rapid Imaging Software, Inc has supplied a brief but straightforward and thorough user’s guide that highlights many of the software’s useful functions.  The program is fairly simple and doesn't require extensive documentation.

Dates of evaluation:  9-10 April 1997. 

Price:  $95 plus shipping.

Status and follow-up activities:  LandForm95 is currently available for use on a DRB PC.  The current version can be downloaded from the Web for a free trial.

Similar/competing products:  TruFlite, by Martin D. Adamiker.

PRODUCT NAME:  LandForm C3

SOURCE:  Rapid Imaging Software

ADDRESS:
P.O. Box 8219



Albuquerque, NM 87198



505-888-7232



 GOTOBUTTON BM__ info@landform.com 



 GOTOBUTTON BM__ http://www.landform.com 

PLATFORM:  Windows 95/NT

DESCRIPTION:  LandForm C3 lets users simulate real-time flight through terrain data sets.  The user sets the viewpoint, then the program loads the appropriate data and projects the scenes.  The user controls the latitude, longitude, altitude, heading, pitch and roll.  Altitude can be absolute or relative to the ground surface.  A tracker mode lets the user simulate the view of a targeting pod “padlocked” on a target location.  The user also controls the polygon count, which affects rendering speed.  Flights can be saved and distributed and played over the Internet in 3-D using VRML.  


LandForm C3 accepts real-time flight data.  Via a programming interface, an external program or device can control the viewpoint in real time. 


LandForm C3 can import NGA DTED and USGS DEM (one-degree and 7.5-minute) elevation data.  CIB, CADRG, Landsat and SPOT (Level 1 and Level 2) imagery can be overlaid onto the land surface.  User-defined (BMP) imagery, TIFF and GeoTIFF imagery are also supported.  Land surface models can be exported as 3-D VRML 1.0 and VRML 2.0 models.  LandForm C3 can also read geographic names database (GNIS) files.


NASA has used LandForm to visualize X-38 flight tests.  Visual Forensics has used LandForm and Questar’s World Construction Set to recreate the flightpath of the U.S. Marine aircraft that struck a gondola cable in Italy in 1998.  LandForm was used for interactive virtual flights through the valley.  Once the correct route was established, the path through the 3-D scene was rendered in higher detail by World Construction Set.

System requirements:  A 486+ running Windows 95 or NT 3.5.1+, 8 MB RAM, 10 MB hard disk space and a 16-24-bit color display adapter.  The software supports but does not require an OpenGL accelerator board.

Price:  $995. 

Source of information:
Imaging Notes, September/October 1999.






Vendor literature (updated February 1999).

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several of the commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically available for a given product.  LandForm Gold/C3 was one of the products evaluated in FY97, and its detailed evaluation follows.

LANDFORM GOLD/C3 EVALUATION SUMMARY
Product name and version:  LandForm Gold/C3 Version 2.0.

Vendor:
Rapid Imaging Software, Inc.



P.O. Box 8219



Albuquerque, NM 87198



(505) 888-7232



 GOTOBUTTON BM__ info@landform.com 



 GOTOBUTTON BM__ http://www.landform.com 

POC:  POC is Mike Abernathy (505-265-7020, mike@landform.com).

Distribution medium:  CD-ROM.

Product overview:  LandForm Gold and LandForm C3 are essentially the same product.  They both provide:




- Real-time 3-D viewing of terrain data.




- Terrain navigation via mouse control.




- 2-D overview for orientation.




- Superimposition of  imagery onto 3-D terrain.




- Ability to read and follow a track file.




- Ability to create 3-D VRML models.




- Ability to make a GeoTIFF file given a TIFF file 


and reference points.

LandForm C3 adds the ability to read DTED data, and the ability to read and display multiple track files.

Software architecture:  Stand-alone 3-D visualization software.

System requirements:  A Pentium or Pentium Pro running Windows NT 3.51/4.0 or Windows 95 with 16 MB of RAM, 10 MB of free hard disk space, a 16-24-bit color display and a CD-ROM drive.  Note: Larger image loading will sometimes require 32 MB, 64 MB or even 128 MB of memory to load and view properly.

Graphics API:  OpenGL.

Support for multiprocessing:  No.

Extensibility:  Via vendor involvement.

Description of system used for evaluation:  A 133-MHZ Pentium PC running Windows NT 4.0, with 64 MB of memory.

Ease of installation:  Very user friendly installation directly from CD-ROM.

Input formats accepted:  LandForm can read U.S. Geological Survey (USGS) Digital Elevation Model (DEM) data, GeoTIFF images, TIFF images, TIFF images with associated World Files (TIF/TFW) and ASCII (TXT and ASC) files.  Elevation data are converted into LandForm’s own format, the LandForm Elevation Model (LEM).  LandForm C3 can also read DTED l and DTED 2.

Output formats:  Alias/Wavefront (OBJ), AVI and VRML.

Coordinate systems supported:  Geographic latitude and longitude and UTM.

Support for large databases:  Typically, this software loads one-degree cells of data.  The larger the image file, the slower the system responds.

Support for image-textured 3-D features:  The software does not currently support 3-D features.   

Support for real-time update rates:  Real-time rates are maintained, and the software will automatically load the next terrain piece when the user flies into that area.

Support for TINs:  Not currently.

Models included:  None.

Ease of use:  The software is very user friendly.

Specific Features:
This section compares LandForm Gold/C3 with a generic or idealized terrain visualization system on a feature-by-feature basis exists in LandForm Gold/C3.

Generic Terrain


Visualization Capability            LandForm Gold/C3
	General Functionality:
DTED Loading
	    Yes (C3)

	ADRG Loading
	    Yes, TIFF

	.OBJ Models
	   Yes, export     only

	.VTX Models
	       No

	.DXF Models
	       No

	Unit Symbols
	       No

	2-D Intervisibility Calculations
	       No

	3-D Intervisibility Calculations
	       No

	Loading ERDAS .LAN Format
	       No

	Loading SOCET SET Data (.DTH, .DTE, .SUP)
	       No

	CIB Loading
	    Yes, TIFF 

	CADRG Loading
	    Yes, TIFF

	Multispectral Imagery Loading
	    Yes, TIFF

	SPOT Loading (Raw)
	       No

	Movie Creation (SGI)
	       No

	Manual Flight Creation
	      Yes

	Waypoint Flightpath Creation
	      Yes

	Waypoint Editing
	      Yes

	Removing Waypoints
	      Yes

	Specific Features:
Loading DTED:
	     Yes (C3)

	DTED From Tape
	     Yes (C3)

	DTED From CD
	 Yes (C3)

	SOCET SET Elevation
	       No

	SOCET SET Area Loading
	       No

	ERDAS .LAN Elevation
	       No

	CD-ROM Area
	      Yes

	CD-ROM Target Area
	       No

	CD-DTED Fit To Image
	       No

	Flight Functions:
1)    Flying
	      Yes

	2)    Still Image
	      Yes

	3)    Plan view
	      Yes

	4)    Changing View Parameters
	      Yes

	5)    Change Viewing Window
	      Yes

	6)    Change Terrain Display
	      Yes

	7)    Change Sky Color
	      Yes

	8)    Change Sun Position
	      Yes

	9)    Turn Shading Off
	      Yes

	Terrain Coloring:
1)    Select Color Scheme
	      Yes

	2)    Preprocess Colors
	      Yes

	3)    Preprocess Shading
	      Yes

	4)    Preprocess Shadows
	      Yes

	5)    Clear Base Image
	      Yes

	6)    Load ADRG Into Base Image
	      Yes

	7)    Display Base Image
	      Yes

	8)    Load Base Image
	      Yes

	9)    Save Base Image
	      Yes

	Draping Operations:
Downsample From Image File
	      Yes

	Downsample From Image Cut
	      Yes

	Downsample From ADRG
	      Yes

	Full Resolution From Image File
	      Yes

	Full Resolution From Image Cut
	      Yes

	Full Resolution From ADRG
	      Yes

	Full Resolution From ADRG Cut
	      Yes

	Full Resolution From RPF Cut
	       No

	Tactical Decision Aids:
	       No

	Define Sensors:
	       No

	Model Operations:
	       No

	Unit Icon Control:
	       No

	Animation:
Write Movie To Image Files
	       No

	Write Movie To Image Files w/ Draping
	       No

	Output Waypoints as ASCII
	      Yes

	Input Waypoints as ASCII
	      Yes

	Create Plane Flightpath
	       No

	Create Normal Flightpath
	      Yes

	Set Flightpath Speed
	      Yes

	Land Rendering:
Wireframe Land
	      Yes

	Polygon Land
	      Yes

	Wireframe Land w/ LOD
	      Yes

	Polygon w/ LOD
	      Yes

	Lighting
	      Yes

	Control Mode:
Fly
	      Yes

	Drive
	       No

	Fly w/ Banked Turn
	       No

	Fly w/ Constant AGL
	      Yes

	Pitch and Roll
	      Yes

	Screen Relative Move
	       No

	Paralyze
	       No

	Chase Current Object
	       No

	Alter Grid Size
	      Yes

	Alter LOD Range
	       No

	Orient By Pointer
	      Yes

	Animation:
Play
	      Yes

	Record
	      Yes

	Stop
	      Yes

	Rewind
	      Yes

	Erase
	      Yes

	Write Movie Frames
	      Yes

	Teleport:
Top Down View
	      Yes

	Drop To Ground
	      Yes

	Save Current Position
	      Yes

	Teleport to Saved Position
	      Yes

	Waypoint Control:
Move A Waypoint
	       No

	Move A Viewpoint
	       No

	Add A Waypoint
	       No

	Remove Current Waypoint
	       No

	Next Waypoint
	       No

	Previous Waypoint
	       No

	Create A Flightpath
	       No

	Create A Smooth Flightpath
	       No

	Clear Waypoints
	       No

	Edit Waypoints
	      Yes

	Location Panel:
	      Yes

	Animation Panel:
	       No

	Control Panels:
Land Panel
	       No

	Land Image Panel
	       No

	Sensor Color Panel
	       No


Miscellaneous Functionality:
	Multiple Resolution Terrain Grids 
	    Yes

	Terrain Profile Display
	     No

	Vertical Exaggeration
	     No

	Display of Weather Conditions
	    Yes

	Vehicle Dynamics
	     No

	Satellite Orbital Mechanics
	     No

	Annotation Tools
	     No


Pros:  LandForm allows integration of multiple adjacent DEM or GeoTIFF files; several adjacent files can be loaded, and the software will mosaic them together to form a single, continuous area.  LandForm supports the dynamic retrieval of terrain data as the user maneuvers through the database.  Features can be located by their place names.  Perspective scenes can be output as VRML 2.0 or Alias/Wavefront OBJ files.  Terrain can be shaded according to elevation values, and atmospheric hazing can be simulated via distance hueing.

Cons:  During the evaluation, some virtual memory problems were encountered.  Imagery appears blocky when the user defines a large area of interest.  Flying past the edge of the loaded DTED database will produce errors  that require the user to exit the program.  Rendering time is directly related to the number of polygons, so a balance between speed and resolution must be maintained.  The software does not currently exploit vector data.

Who should use the product:  Anyone interested in PC-based, 3-D visualization of geospatial data. 

Applications for which the product is well suited:  Terrain familiarization and 3-D visualization of geospatial data.  Rapid Imaging Software intends for the to be useful for many applications, including, geographic education, dynamic simulation, mission planning, etc.

Presence/quality of support, documentation and on-line help:  Support is available via e-mail to info@landform.com, fax to (505) 265-7054 or phone to (505) 888-7232.  Internet access is required for upgrades, and E-mail is required for technical support.  Rapid Imaging Software has supplied a brief but thorough and highly readable user’s guide that highlights many of the software’s useful functions.  

Dates of evaluation:  The software was evaluated on 1 and 2 July 1997.

Price:  LandForm Gold costs $499.  LandForm C3 costs $995.

Additional comments:  LandForm Gold/C3 software has been evolving rapidly, with frequent updates.  Version 1.998 provides the capability to record flight tracks in VRML2 and as AVI movies, and supports time as the seventh value in a six-degrees-of-freedom flight track.

Status and follow-up activities:  The CD-ROM containing Version 2.0 is still in DRB's possession.  The current version can be downloaded from the Web for a free trial.

Similar/competing products:  TOPOSKIMMER by SYVARETEC.



Users and successful applications:  LandForm Gold software was used to visualize the scenic route of the Bay to Breakers race, using GPS positioning data collected along the route. 

PRODUCT NAME:  LANDGRAB 95

SOURCE:  Gecko Software

ADDRESS:
4333 N. Rio Cancion



Suite 250



Tucson, AZ 85718-7127



520-299-5247



 GOTOBUTTON BM__ http://www.gecko-sw.com 

PLATFORM:  Windows 3.1/95

DESCRIPTION:  LANDGRAB 95 is a translation utility for converting USGS map data into DXF format.  The program supports optional digital line graph (DLG-O) files, digital elevation models (DEM) in both 24K and 250K formats, and geographic names (GNIS).  Map files can be converted into State Plane or UTM coordinates.  DEMs can be converted into 3-D surfaces, XYZ point files and VRML worlds.

System requirements:  * * *

Price:  $129.

Source of information:
RockWare Earth Science Software, Fall/Winter 1997.

PRODUCT NAME:  LANDIMPROVE

SOURCE: AB Consulting

ADDRESS:
3939 North 48th Street



Lincoln, NE 68504-1401



402-464-8021

PLATFORM: PC (DOS)

DESCRIPTION: LANDIMPROVE is a program for topographical surface modeling, analysis and design.  The software uses a triangulated irregular network (TIN) model and allows contour mapping, volume calculations, surface model design, cut/fill operations, etc.  Users can graphically edit surface models.


LANDIMPROVE can import ASCII data and export ASCII, DXF and MCR files.


LANDIMPROVE is not customizable, networkable or ODBC-compliant, and has no links to external databases.

System requirements: A PC with 2 MB of RAM and 1 MB of disk space.

Price:  $999.

Source of information:
Professional Surveyor Sourcebook, 1999.

PRODUCT NAME:  LANDMARK

SOURCE: VectorWorks

ADDRESS:
888-646-4223



 GOTOBUTTON BM_'_ sales@nemetschek.net 



 GOTOBUTTON BM_(_ Http://www.vectorworkslandmark.com 

PLATFORM: PC

DESCRIPTION: LANDMARK combines drafting and modeling tools with site design and landscape tools.  Users can create, analyze and present site and landscape designs.  


There are capabilities for site documentation, schematic design, irrigation layout and 3-D display.  LANDMARK provides intelligent, sculptable objects that align with terrain contours.  There is a customizable plant database, and users can place 2-D and 3-D plants within their landscapes.

System requirements: * * *

Price:  $995.

Source of information:
CADalyst, February 2001.

PRODUCT NAME: Landscape Explorer

SOURCE:  Geomantics

ADDRESS:
Cluanach, Auchtubhmor,



Balquhidder,



Lochearnhead,



Scotland



+44 1877 331558



 GOTOBUTTON BM_)_ info@geomantics.com 



 GOTOBUTTON BM_*_ http://www.geomantics.com  

PLATFORM: PC

DESCRIPTION: Landscape Explorer is a map and landscape rendering program.  Users can manipulate and render landscapes interactively.

System requirements: * * * 

Price: Free for non-commercial and educational use. $50 for commercial use.  An ActiveX version is available for $100.

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  Landscape Management System

SOURCE: University of Washington

ADDRESS: 
 GOTOBUTTON BM_+_ http://lms.cfr.washington.edu/lms.php 

PLATFORM:  Windows

DESCRIPTION:  The Landscape Management System (LMS) is a set of software tools being designed to aid in landscape level management. LMS is being developed as part of the Landscape Management Project at the Silviculture Laboratory, College of    Forest Resources, University of Washington.


Landscape Management System (LMS) is a computerized system that integrates landscape‑level spatial information, stand‑level

inventory data, and distance‑independent individual tree growth models to project changes through time across forested landscapes. LMS facilitates forest management, planning, policy‑making, as well as education.


LMS coordinates the execution and information flow between 20‑plus programs. These programs format, classify, summarize, and export information; project tree growth and snag decay; manipulate stand inventories; and present stand‑ and landscape‑level visualization and graphics.


Stand Projection in LMS is accomplished by the use of external growth models. The growth models currently used are FVS (all variants) and ORGANON (SWO 4.3, 4.4; WWV 1.3, 1.4).


Stand treatments include thinning to target BA, Percent, SDI, and TPA; from Above, Below, or Proportional; with Species Selection (Include or Exclude), Diameter Limits, and the ability to add new tree records by planting or ingrowth.


Landscape visualization in LMS is accomplished by using UVIEW from the UTOOLS Watershed Analyses Package.  


Projected inventory information can be presented to the user via various tables and charts.  The tables can be viewed in a text editor, spreadsheet, or save to a file for subsequent analysis.

System requirements:  * * *

Price:  LMS is available free of charge.

Source of information:
Project literature (obtained September 1998).

PRODUCT NAME:  LandSerf

SOURCE: Jo Wood

ADDRESS:
 GOTOBUTTON BM_,_ jwo@soi.city.ac.uk 



 GOTOBUTTON BM_-_ Http://www.soi.city.ac.uk/~jwo/landserf/landserf170/ 

PLATFORM: Any platform that supports Java.

DESCRIPTION:  LandSerf is designed to visualize and analyze terrain surfaces.  The software supports three kinds of surface models (raster digital elevation models, vector contours and triangulated irregular networks), 32-bit rendering with transparency (if hardware allows), interactive 3-D viewing and fly-throughs (on platforms that support OpenGL), fractal surface generation, statistical and graphical summaries (histograms, scatterplots, etc.), import and export of common raster and vector formats, extraction of terrain parameters (slope, aspect, curvature, etc.), etc.

System requirements: * * *

Price: Source code and documentation belong to Jo Wood.  Users must not sell or otherwise charge for the use of LandSerf.

Source of information:
Product literature (obtained February 2002).

PRODUCT NAME:  LANDview

SOURCE:  COMPUneering

ADDRESS:
113 McCabe Crescent



Thornhill, ON L4J 2S6



Canada



905-738-4601

PLATFORM:  Macintosh

DESCRIPTION:  LANDview is a contouring and terrain modeling module for LANDesign.  LANDview imports 3-D data, triangulates the data and creates contour maps and terrain models, using the TIN method.  A TIN is created from imported data points.  Objects can be placed in different layers.  Elevations can be edited and TINs can be recalculated.  Breaklines, layers, data and maps can be edited.  Objects can be colored and shaded according to the user's wishes.  Models and contours can be exported as PICT files.  QuickTime movies (such as terrain fly-throughs) can be played with LANDview, and can be created by other programs that can import models from LANDview.  DXF import and export is optional.  Exporting the terrain in DXF format allows other programs to color, shade, rotate, animate or otherwise enhance the data.  A Volumetrics (cut-and-fill calculations) module is also optional.

System requirements:  Macintosh Plus or later with 1 MB RAM.

Price:  LANDview Prices begin at $195 ($995 for unlimited points).  The Volumetrics module and the Import/Export module cost $300 each.  LANDesign costs $595.

Source of information:
RockWare 1996/97 Earth Science Software.






Vendor literature (obtained December 1994).

PRODUCT NAME:  Leveller

SOURCE: Daylon Graphics

ADDRESS:
 GOTOBUTTON BM_._ http://www.daylongraphics.com
PLATFORM: Windows

DESCRIPTION:  Leveller is a terrain/height field modeler that can be used to visualize and edit digital terrain data.  Users can perform lighting, texturing and coloring of terrain data and simulate different water levels.  Every height field pixel is stored in 32-bit precision.


Leveller can import elevation data in USGS DEM and SDTS, GTOPO30, MicroDEM, VistaPro, WCS, and other file formats.  The software can export DEM, DXF, MSH, OBJ, PGM, POV-Ray, STL, WCS, VRML and other file formats. 


There are many Leveller plug-ins that support filtering, importing, exporting, selecting, viewing, ray tracing, etc. 

System requirements: * * *

Price: Version 2.4 costs $99.95.

Source of information:
Vendor literature (updated September 2004).

PRODUCT NAME:  LI Contour

SOURCE:  AB Consulting (also Simplicity Systems)

ADDRESS:
3939 North 48th Street



Lincoln, NE 68504-1401



402-464-8021

PLATFORM: PC (DOS)

DESCRIPTION:  LI Contour is designed to generate contour maps from 3-D coordinate data.  Coordinates can be input by hand or loaded from coordinate files previously stored on disk.  Features include TIN surface modeling, breakline capabilities, 2-D and 3-D graphics, etc.  3-D maps can be viewed from any user specified position.  Maps can be previewed on the screen prior to printing, plotting on popular plotters, or transferring to CAD programs.  


LI Contour can import ASCII coordinate files and can export ASCII, DXF and MCR files. 


LI Contour is not networkable or user-customizable.  It is not ODBC-compliant, and has no links to external databases.

System requirements:  A 386+ with 2 MB of RAM and 500 KB of disk space. 

Price:  LI Contour Version 6.0:  $199.

Source of information:
Professional Surveyor Sourcebook, 1999.

PRODUCT NAME:  LI Contour V+

SOURCE:  AB Consulting (also Simplicity Systems)

ADDRESS:
3939 North 48th Street



Lincoln, NE 68504-1401



402-464-8021

PLATFORM:  PC (DOS)

DESCRIPTION:  LI Contour V+ provides contour mapping with 2-D and 3-D output.  The software uses a triangulated digital terrain model to generate contour maps and to perform surface comparisons for volumetric calculations.  It has all the surface modeling and contouring capabilities of LI Contour, and adds the ability to compare two surface models to calculate the volumetric difference.  


Output includes the total volume of cut and fill, and a printout of the amount of cut and fill at each point.  Intermediate generation of cross sections or grid cells are not needed.  Maps can be plotted directly or be exported to Generic CADD, AutoCAD, or any DXF-based CAD program.


LI Contour V+ can read ASCII coordinate files and can export ASCII, DXF and MCR files. 


LI Contour V+ is not networkable or user-customizable.  It is not ODBC-compliant, and has no links to external databases.

System requirements:  A 386+ with 2 MB of RAM and 500 KB of disk space.. 

Price:  LI Contour V+ Version 6.0:  $299.

Source of information:
Professional Surveyor Sourcebook 1999.






Professional Surveyor, Nov./Dec. 1997.






Professional Surveyor, May/June 1997.






Vendor literature (updated July 1995).

PRODUCT NAME:  LI Discover

SOURCE:  AB Consulting

ADDRESS:
3939 North 48th Street



Lincoln, NE 68504-1401



402-464-8021

PLATFORM:  PC

DESCRIPTION:  LI Discover supplements the output capabilities of LI Contour.  It contains standard mapping capabilities (contouring, 3-D surface grids, etc.) plus additional graphic tools and types of maps.  It explores the features of triangulated surface models for drainage, slope, elevation analysis and population densities.  LI Discover also has an interactive graphic editor called the 3-D Animator, which includes all the 3-D viewing functions of LI Contour, but provides additional commands to facilitate the determination of the best viewing perspective.

System requirements:  LI Contour, 640 K RAM, EGA or VGA, Microsoft-compatible mouse.

Price:  LI Discover Version 3.0:  $195.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  Lightscape

SOURCE: Lightscape Technologies

ADDRESS:
* * * GOTOBUTTON BM__  

PLATFORM: Windows 95/98/NT and Silicon Graphics

DESCRIPTION:  Lightscape integrates radiosity and ray-tracing technologies with a physics-based lighting interface.  Radiosity accurately calculates the intensity of light throughout a 3-D environment, allowing subtle lighting effects (e.g., soft shadows and color bleeding between surfaces).  Lighting information is precalculated and stored as an integrated part of model surfaces.  Once the radiosity solution has been determined, the user can move interactively through the fully rendered 3-D environment.


Users can generate and interactively explore 3-D models.  High-quality animation frames can be generated at real-time rates.  Users can also get true global illumination effects (indirect diffuse lighting, soft shadows, color bleeding, etc.)


Lightscape works with 3-D modeling applications such as AutoCAD and 3D Studio.  Users can import existing 3-D geometry (e.g., DXF and 3DS on NT platforms, and DXF and OBJ on SGI platforms).  There are Performer, Softimage, Wavefront and Inventor translators.  The radiosity solution can be exported to VRML and Open Inventor. Form-Z includes a direct exporter to the Lightscape preparation file (.lp).


A Mesh-to-Texture tool converts a scene's radiosity solution (i.e., the polygon mesh representing the surfaces and light intensity, color, shading and shadows related to those surfaces) into texture maps, resulting in a model with a photorealistic appearance, despite a reduced polygon count.  This enables developers to maintain low geometric complexity but high visual richness.  


Lightscape’s library series includes hundreds of objects, materials, etc. that can be dragged and dropped into scenes.

System requirements:  For PCs:  Lightscape recommends a Pentium with 64 MB RAM, running Windows 95 or Windows NT 3.5 or 4.0.

Price:  Lightscape 3.1.1 costs $495.

Source of information:
Game Developer Buyers’ Guide 1999.






3D Design, March 1997.

PRODUCT NAME:  LightWave 3D

SOURCE:  NewTek

ADDRESS:
5131 Beckwith Boulevard



San Antonio, TX 78249



210-370-8000



 GOTOBUTTON BM_/_ http://www.lightwave6.com 

PLATFORM: Windows NT/2000, Macintosh and Silicon Graphics

DESCRIPTION:  LightWave 3D (LW3D) lets users model, render, create surfaces and animate 3-D graphics.  There are two modules:  Modeler (for creating objects), and Layout (for scene composition, animation and rendering).  


LW3D supports 3-D DXF import and export; 2-D import of IFF, TGA and PCT; and 2-D export of IFF, raw, TGA, ALS, BMP, CIN, JPG, PIC, PXR, QRT, 6RN, SGI, SUN, TIF, VTI, ILA, XWD and YUD formats.


LW3D supports OpenGL and QuickDraw3D for real-time shaded views.  The product comes with a CD-ROM containing objects, images, textures and scenes.  It also comes with over 100 third-party plug-in tools.


LW3D offers selectable ray tracing, inverse kinematics, radiosity and 96-bit floating point rendering with sub-pixel displacement for creating volumetric surfaces such as clouds.  There are capabilities for surface modeling with point weights, control of UV mapping with infinite layering, animatable surface attributes and gradient ramps that can use parameters such as bump heights or incidence angles to change surface attributes.  Version 6 also offers improved HyperVoxel technology that simplifies the creation of organic effects and naturally flowing phenomena such as rocky surfaces and viscous fluids.


A plug-in called Relief converts DEMs into LightWave Object (LWO) format.  Users can design landscapes several ways:  Gray Scale to LWO, DEM to LWO, and DEM to BMP and Random Landscape Generator (RLG).  Gray scale to LWO lets users convert gray scale BMP files into landscape objects.  DEM to LWO lets users import USGS DEM files and create landscapes.  DEM to BMP lets users create image maps of DEM data for use as texture maps on landscapes.  RLG lets users create topographical landscape elements (e.g., mountains, valleys, etc.).


Version 6.5 has an integrated particle system that includes custom nozzles, winds, particle properties, launch behaviors and collision options.

System requirements:  Macintosh:  Power PC with System  7.5+, 32 MB of RAM and QuickDraw3D 1.5.  PC:  Pentium, DEC Alpha or MIPS R4400+, Windows 95 or Windows 3.5+, 16 MB RAM (Win 95) or 32 MB RAM (Win NT).  For SGI:  R4400+, IRIX 5.2+, 32 MB RAM.  For Amiga:  68030+, Workbench 2.1+, 16 MB RAM.  For all:  10 MB disk space, CD-ROM drive.

Price: LightWave 6.5 costs $2,495.

Source of information:
Computer Graphics World, March 2001.






Computer Graphics World, October 1999.






Vendor literature (updated July 1998).

PRODUCT NAME: LSS Vista

SOURCE: McCarthy Taylor

ADDRESS:
 GOTOBUTTON BM_0_ sales@mccarthytaylor.com 



 GOTOBUTTON BM_1_ Http://www.mccarthytaylor.com  

PLATFORM:  Windows

DESCRIPTION: LSS Vista provides 3-D views and interactive tours of virtual environments that include textured, 3-D features such as trees, hedges, fences, etc.  Users can display up to seven digital terrain models simultaneously.  Raster maps and images can be draped over terrain.  There is an animated flood level utility, and users can calculate volumes.

System requirements: * * *

Price: 750 pounds sterling.

Source of information:
Vendor literature (acquired March 2003).

PRODUCT NAME:  MacDEM

SOURCE: Jerry Farm

ADDRESS:
http://www.treeswallow.com/macdem

PLATFORM: Macintosh

DESCRIPTION:  MacDEM is a software application for viewing and editing digital elevation models.  Users can create shaded relief and contour maps.


Users can also merge, crop, resample, filter, edit and vertically exaggerate DEMs.


MacDEM imports DEM files in USGS ASCII DEM, SDTS, NED, DTED (0, 1 and 2), GLOBE, GTOPO30, TerrainBase, ARC ASCII GRID, PGM, SRTM, raw binary and ASCII formats.  The software exports 16-bit elevation data as USGS ASCII, Photoshop, PGM, POV-Ray and binary files.  Shaded relief images can be saved as PICT, TARGA and TIFF files.  MacDEM can also create TFW files.

System requirements: A Power PC with System 7 or later and 4 MB of RAM.

Price: Free.

Source of information:
Vendor literature (obtained June 2003).

PRODUCT NAME:  MacGRIDZO

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM___ rockware@rockware.com 



 GOTOBUTTON BM___ http://www.rockware.com 

PLATFORM:  Macintosh

DESCRIPTION:  MacGRIDZO is a gridding, contouring and basemap plotting package.  Several gridding algorithms (inverse distance, moving weighted least squares, polynomial fitting) are available for creating continuous surfaces from up to 32,000 randomly distributed points.  Users control grid dimensions, densities and weighting factors.  Contour maps can be generated at any contour interval.  Users can create three kinds of 3-D perspective plots (mesh diagrams, raised contour maps and shaded relief maps) and view them from north, south, east or west.  Input can be simple ASCII text files, as well as files produced by spreadsheet programs.  3-D and contour maps can be output to the screen, to supported printers, and to DXF or PICT files.

System requirements:  Macintosh with MAC OS 6.0.5 or higher  and one MB of disk space.

Price:  $399.

Source of information:
GIS World, September 1995.






RockWare Earth Science Software, 1994.

PRODUCT NAME:  MACS

SOURCE:  Sterling Software

ADDRESS:
* * * GOTOBUTTON BM___  

PLATFORM:  HP, Intel, SGI, SUN

DESCRIPTION:  The Mapping Applications - Client Server (MACS) is a component of a common operating environment designed to provide geospatial display and analysis tools to a variety of users and mission applications.  It allows multiple systems to communicate with a single map process, enabling the creation of an integrated battlefield situation display.  MACS provides an applications programming interface (API) for rapid integration of mission applications with minimal coding.


MACS supports overlay of application data including image footprints, tracks and symbology; a variety of geospatial analysis functions including distance calculations (ground and air), intervisibility profiles, terrain masking, minimum/maximum terrain elevations, visibility shadow, line of sight, surface material code analysis and perspective views with image overlays; along with image registration and analysis tools.


MACS provides for the combined display of multiple sources of mission data, enabling the user to view imagery and associated data in the context of other intelligence products.  Input formats include DCW, ADRG, DTED, DFAD, ITD, WVS, CADRG and CIB.  Output formats include CMS, GIF, XPM, Postscript and HPGL.


MACS/CMTK is operational at STRATCOM, Rome Laboratories and current Combat Intelligence System (CIS 1.1.1) sites.

System requirements:  An Intel PC running Linux, a SUN SPARC running SunOS 4.1x or Solaris 2.x, an HP running HPUX 10.0x, or an SGI running IRIX 5.3; 64 MB of RAM; 85 MB of disk space and 128 MB of swap space.

Price:  * * *

Source of information:
Vendor literature (updated March 1997).

PRODUCT NAME:  MAGIK

SOURCE:  Merit Technology

ADDRESS:
5068 W. Plano Parkway



Plano, TX 75093



214-248-2502

PLATFORM:  Silicon Graphics

DESCRIPTION:  MAGIK is a software toolkit comprised of modular routine libraries and support programs designed for use in mapping, 2-D and 3-D analysis, and perspective visualizations.  MAGIK has four subsystems:  MAGIK-SCENE for out-the-window visualization, MAGIK- MAP for digital map display, MAGIK-VIEW for 3-D perspective visualization, and MAGIK-IMAGE for digitized paper map display.


MAGIK-VIEW is an optional graphic development toolkit that supports the creation of 3-D perspective terrain visualization systems for applications such as mission planning, simulation and briefing/debriefing.  MAGIK-VIEW contains tools for the generation and management of digital terrain and feature databases.  The terrain database can be built from NGA DTED or USGS DEMs.

System requirements:  * * *

Price:  * * *

Source of information:
Silicon Graphics Applications Directory, May 1991.

PRODUCT NAME: MAGTF XXI

SOURCE:  MaK Technologies

ADDRESS:
10 Fawcett Street



Cambridge, MA 02138



617-876-8085



 GOTOBUTTON BM__ info@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM: PC

DESCRIPTION: Marine Air Ground Task Force (MAGTF) XXI is part of MaK’s SIMinterNET family.  It is a tactical trainer developed for the U.S. Marine Corps to facilitate expeditionary warfare training.  


A MAGTF player assumes the role of a Marine Expeditionary Unit (MEU) commander or staff member and controls a brigade-level force of up to 2,000 Marines, managing the deployment of assets and controlling maneuvers.  The player has a 3-D view of the battlefield that can be rotated, panned and zoomed.


The software helps MEU commanders develop warfighting skills by allowing them to plan, fight, and review battles.  Trainees begin by producing all graphical and text-based products to support their military decision making process.  During this phase, trainees collaborate on shared graphical overlays and text-based plans.  When trainees are ready, they can activate the simulation and fight their plan against other players or against a computer-directed enemy.  During an exercise, trainees can work together to revise the plans and issue changes to subordinate unit commanders.  At the end of execution, MAGTF XXI provides charts and tracking information to determine the success of the battle plan, as well as a full recording of the exercise for later review.


MAGTF XXI enables shared graphical overlays and has a flexible Scenario Editor.  The software supports single-player and multi-player modes, runs over a LAN or the Internet, and is HLA-compliant.


MAGTF XXI was developed by MaK for the Marine Amphibious Technology Directorate.  It has been adopted by the Marine Corps University.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature (updated August 2003).

PRODUCT NAME:  MakePath/Flight Director

SOURCE:  Virtual Reality Labs

ADDRESS:
2341 Ganador Court



San Luis Obispo,CA 93401



800-829-VRLI

PLATFORM:  PC, Amiga

DESCRIPTION:  MakePath/Flight Director allows the user to create complex animation sequences for VistaPro.  The user has full control over acceleration, banking and pitch.  Smooth animation motion models are provided, including dune buggy, glider, jet, cruise missile, helicopter and motorcycle.  A user can also create his own model.


A user can define a flight path by drawing a line with the mouse or by editing the entire route.  The user can also control his speed and how closely he follows the contours of the landscape.


The wireframe preview mode allows users to preview their entire animations.  Looping animations can be made, and the landscape can be spun in front of the observer.  

System requirements:  For IBM:  VistaPro, a 386+ with DOS 3.0+, 4 MB RAM, VGA, a mouse and a hard disk.   For Amiga:  VistaPro, 3 MB RAM.

Price:  $69.95 ($40 through Media Magic).

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  Manifold 3D Viewer

SOURCE: Manifold Net Ltd.

ADDRESS:
1945 North Carson Street



Suite 700



Carson City, NV 89701



800-556-5919



 GOTOBUTTON BM_3_ http://www.manifold.net 

PLATFORM: Windows 95/98/NT

DESCRIPTION: Manifold 3D Viewer enables users of Microsoft Access to visualize data as 3-D surfaces, wireframes, points, etc.  The rendering mode can be changed interactively, during visualization.  Users can customize their displays by specifying solid colors, color gradients, floors, bases, Z-planes, axes, scale, rotation, etc.   


Solid surfaces are interpolated using the Akima method, to preserve shapes implied by the original data.  The Z-plane can be manipulated to simulate flooding.  Users can also calculate profiles, lines of sight, areas of sight, etc.


The 3D Voyager function enables users to create animated flights through data or to fly through the data interactively.  Colors and rendering modes can be changed during interactive flight.


A geographic sample file enables users to view and explore latitude/longitude/elevation data in 3-D.

System requirements: Manifold 3D View installs as a Microsoft Access Add-In. 

Price: $45.

Source of information:
Vendor literature (obtained February 1999).

PRODUCT NAME:  Manifold 3D View Studio

SOURCE: Manifold

ADDRESS:
1945 North Carson Street



Suite 700



Carson City, NV  89701



800‑556‑5919



 GOTOBUTTON BM_4_ sales@manifold.net 
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PLATFORM: Windows 95/98/ME/NT/2000/XP

DESCRIPTION: Manifold 3D View Studio lets users display and analyze data in 3-D.  The software is a 3-D rendering application that provides control over materials, lighting, transparency, cameras, fly-through animation, textures, color shading, and other factors.  Parameters are menu-driven with preset defaults.  3D View Studio works either as a standalone program or as a data visualization and analysis environment called from other programs.


Users can display data as sets of XYZ points, solid 3-D surfaces, wireframes, or grids.  Any three numeric fields can be used as X, Y and Z values for plotting.  


The software’s analytic functions include waterline analysis, intersections, zones of visibility, etc.


Manifold 3D View Studio comes with a database launcher that can open spreadsheet or database files from Access, Paradox, dBase, FoxPro, Excel, Lotus or ODBC sources such as SQL Server, Oracle, Sybase, etc.

System requirements: * * * 

Price: $75.

Source of information:
Vendor literature (obtained June 2002).

PRODUCT NAME:  Manifold System

SOURCE: Manifold

ADDRESS:
1945 North Carson Street



Suite 700



Carson City, NV  89701



800‑556‑5919



 GOTOBUTTON BM_6_ sales@manifold.net 



 GOTOBUTTON BM_7_ Http://www.manifold.net
PLATFORM: Windows 95/98/ME/NT/2000/XP

DESCRIPTION: Manifold System is an integrated mapping and GIS software package that can work with vector and raster data, multi-channel images, multi-layer maps, 2-D and 3-D terrain surfaces, database tables, etc.  It includes an Internet map server so users can publish their maps on the Web.


Manifold includes image processing capabilities and can perform image fusion with multi-band data.  There is support for georegistration and warping.  Users can overlay any combination of map layers and images onto 3-D terrain data.  The software can also automatically generate contour lines, portray shaded relief, create slope and aspect maps, etc.


Manifold includes CAD-like editing capabilities.  Users can automatically color, resize and restyle points, lines and areas.  Users can also link objects with records within database management systems, and use maps as visual interfaces to data in such systems.  The software’s Transform Toolbar allows manipulation of database tables without SQL programming.


Manifold can import more than 80 different raster, vector, terrain elevation and database data formats.  These include AVHRR, ADRG, BMP, CADRG, CIB, DOQ, DRG, E00, ECW, IMG, LAN, GIS, GIF, GRASS, HDF,JPEG, LULC, NITF, PCX, PNG, RAW, SGI, SPOT, TGA, TIFF, WMF, DGN, DWG, DXF, SDTS, VMAP, DEM, GTOPO30, DTED, TAB, etc.  The software can export SHP, MID/MIF, DXF, MFD/MDB, BMP, ECW, PNG, JPG, TGA, EMF, TIF, GeoTIFF, BIL, HTML, ASCII, XLS, etc. 


Manifold includes an Internet map server that allows browsing, panning and zooming within published maps.  There is also support for queries.  This integrated Internet map server works with standard browsers and requires no plug-ins or programming.


Manifold can work with any NMEA-compatible GPS device connected to a serial port.  The software also includes a system for scripting in Microsoft ActiveX.

System requirements: A 200-MHz Pentium (500Mhz PIII or greater recommended) with 64 MB of RAM (256 or more recommended), 100 MB of disk space, an 800 x 600 SVGA display (1280 x 1024 or greater recommended), a CD-ROM drive, and Internet Explorer 6 (or more recent).

Price: $245.

Source of information:
Vendor literature (obtained June 2002).

PRODUCT NAME: Mantis

SOURCE: CG2
ADDRESS:
6000 Technology Drive



Building 1, Suite A



Huntsville, AL 35805



256-217-2703



info@cg2.com  



 GOTOBUTTON BM__ http://www.cg2.com 

PLATFORM: Windows 95/98/2000/NT/XP

DESCRIPTION: Mantis is a software image generator based on CG2's VTree.  It consists of a client interface application (MantisClient) and a graphics server application (MantisServer).  Mantis can operate as standalone software or as part of an application.  It can distribute and display data across multiple, diverse systems in a collaborative environment.  The software is extendable via plug-ins developed with the optional MantisClient SDK and MantisServer SDK.


Mantis supports dynamic paging of compressed and non-compressed terrain data.  Users can specify that certain entities be clamped to the terrain.  The sun and moon can be configured for accurate natural lighting.  Other features include special effects such as vapor trails, rotor blades and rotor noise, dust, smoke, explosions, engine noise and “urban noise;” visual channel effects such as blur and dead pixels; environmental effects such as fog, haze and precipitation; etc.


Mantis can be enhanced via plug-ins.  One of these is viXsen, which allows visualization of real-time, correlated out-the-window views and sensor (IR, EO and NVG) views.  According to CG2, viXsen distinguishes itself by its ability to perform advanced heat transfer algorithms and apply a full physics-based treatment to the entire scene in real time, on a per-pixel basis.  ViXsen’s heat transfer algorithm does calculations for terrain, targets and cultural features.  To represent sensor scenes properly, viXsen includes effects from solar, lunar, stellar, earthshine, skyshine, atmospheric, environmental and manmade light/heat sources.  A full physics-based treatment of the terrain, atmosphere, environment, weather effects and manmade features is performed on a per-pixel basis.  


Mantis enables users to define scene fidelity trade-offs in order to maintain specified frame rates.  Achieving client-specified frame rates depends on the server’s ability to impose limits on scene geometry.  These limits can include clipping plane adjustments, geometry fidelity reduction and elimination of low-priority geometry.


Mantis supports both hardware- and software-based buffer swap synchronization.  By taking advantage of multiple servers or a single server with multiple graphics pipes, client applications can increase their field of view and resolution while maintaining a constant frame rate - regardless of hardware platform.


Mantis supports the OpenGL graphics API, and supports OpenFlight and TerraPage database formats.


There are plug-in modules to support communications, multiple display synchronization and peripheral devices.  Mantis works with head-mounted displays, projector systems, collimated light displays, etc.


NASA chose Mantis to support the Synthetic Vision System, a research effort aimed at reducing aviation accidents.  Mantis will drive and display large databases representing the flight paths of aircraft.  An airplane’s GPS location will be determined and correlated with the database, and displayed in the cockpit in 3-D, using Mantis.  The representation will include the terrain below the aircraft, ground obstacles, air traffic, landing and approach patterns, runway surfaces and other relevant information.


Mantis is also being used for the CH-47F Transportable Flight Proficiency Simulator (TFPS) program.  The system will use an eight-channel Mantis system in which two channels will use the viXsen plug-in to provide correlated IR views.

System requirements: Mantis takes advantage of whatever COTS hardware is available.  It is interoperable with Evans & Sutherland’s simFUSION and Quantum3D’s AAlchemy.

Price: Mantis costs $10,000.  The viXsen Sensor Module costs an additional $10,000.

Source of information:
Real Time Graphics, August 2002.






Vendor literature (updated December 2001).






MT2, Vol. 6, Issue 3.






Real Time Graphics, February 2001.

PRODUCT NAME:  MapAnimator 3D

SOURCE: Baird Software

ADDRESS:
1145 Hunt Club Road



Suite 1



Ottawa, Ontario, Canada



K1V 0Y3



613-731-5270



 GOTOBUTTON BM_8_ software@baird.com 
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PLATFORM: Windows

DESCRIPTION: MapAnimator 3D creates MovieMaps - the animated equivalent of paper maps - with cartographic elements such as legends, titles, etc.  The product is an extension to ESRI’s ArcGIS 8.1 and the 3D Analyst application for ArcScene.  It extends the functionality of this software by providing interactive animation tools.  For example, users can build a visually rich 3-D scene within ArcScene, then use MapAnimator 3D to create a movie file that can be shared with others.


MapAnimator 3D lets users create smooth camera paths through 3-D data.  Cartographic elements (legends, titles, logos, etc.) are visible as a fixed overlay (virtual windshield) while a user flies through a 3-D scene.  A variety of pre-defined paths can be automatically scaled to one or more data sets in a scene.  Users can modify existing flight paths or create new flight paths from point or line data sets (e.g., GPS waypoints).  The software will interpolate a smooth path between a user-determined number of control points (key frames).  Flight paths can be saved and reused.  MapAnimator 3D also enables users to create MovieMaps in MPEG, AVI and animated GIF formats. 


The U.S. Army Corps of Engineers has used MapAnimator to create 3-D animations of the hazards associated with the erosion of Lake Michigan’s shoreline, coastal flooding and low lake levels.  Specifically, MapAnimator was used to visualize the results of a flood and erosion prediction system.  

System requirements: ESRI ArcGIS 8.1 with the 3D Analyst extension, a 450-MHz CPU, 256 MB of disk space and accelerated OpenGL support.

Price: $1,200.  There are discounts for quantity purchases.

Source of information:
Vendor literature (updated February 2003).






Geospatial Solutions, January 2002.






GEOWorld, January 2002.

PRODUCT NAME: MapCalc Learner

SOURCE: Red Hen Systems

ADDRESS:
2310 East Prospect Road



Suite A



Fort Collins, CO 80525



800-237-4812



 GOTOBUTTON BM_:_ info@redhensystems.com 



 GOTOBUTTON BM_;_ http://www.redhensystems.com 

PLATFORM: Windows

DESCRIPTION: MapCalc Learner is software designed to help students learn the range of analysis options available within the raster domain.  It provides a set of grid-based tools for analysis and display of spatial information.  The software comes with case studies, examples, graphics, workflows, etc.


There are spatial analysis tools to help users derive new maps based on spatial context, patterns, surface configuration, proximity, connectivity and flows.  These tools include Geographic Search;Weighted Proximity Analysis; Slope & Aspect; Visual Exposure; Optimal Path; Local,Regional and Map‑Wide Overlay; Nearby Neighbor Summary; Edge, Shape and Pattern Characterization; Narrowness; Logical, Ranking, Rating and Mathematical Combination; Confluence Surfaces; Probability and Propensity Analysis.


There are spatial statistics tools to help users investigate statistical patterns and relationships among maps.  These include Normality Tests; Point Density Maps; Geographic Trend Analysis; Spatial Interpolation; Spatial Autocorrelation; Residual Analysis; Error Mapping; Coincidence Statistics; Change Surfaces; Comparison Tests; Spatial Correlation and Dependency; Multivariate Regression; Clustering; and Map Similarity. 


MapCalc Learner comes with numerous raster operators.  “Clump” identifies contiguous areas.  “Configure” allows a range of shape and structure analyses, such as the number of exterior cells and holes.  “Size” computes the areas for each analysis.  “Span” calculates the minimum width of each contiguous area from edge to edge.  “Spread” creates buffers, but allows spreading over an elevation or friction surface.  Users can specify that movement is only uphill or downhill, and that movement is restricted or permitted over flat areas.


“Composite” allows users to compute values from one map within categories in another map.  For example, a user can compute the average slope in each farm field.  Composite operations include mean, median, standard deviation, majority, minority, coefficient of variation, diversity, etc.  “Scan” applies similar operations, but to a predefined neighborhood around each cell.  Comprehensive map computations (e.g., map 1 plus map 2) are possible.


“Analyze” lets users compute a range of statistics for each cell across multiple maps.  “Crosstab” generates a table of cross occurrence of values in two maps.  “Intersect” creates a map with a different map category, reflecting various combinations in two input maps.  For example, forest and steep could be one category, while forest and flat could be another.  “Drain” creates maps that show the steepest descent paths from each location to adjacent ones, while “Stream follows an individual descent path.


“Radiate” computes viewsheds, allowing users to enter “through” and “onto” maps.  A “through” map layer includes the heights of features (e.g., trees) that can obstruct one’s view, while “onto” represents the heights of features that can be illuminated.  The modules can compute the number of starting cells that can “see” each cell in the map.  Other parameters let users assign weights to the starting cells that would be applied to each viewed cell.  A cell viewed from cells with high weights would have larger values than a cell viewed from lower-weighted locations.  The “maximum prominence angle” can be computed for each seen location.  “Profile” calculates the height relationship for each cell and its neighbors.


MapCalc Learner has a range of statistical operations.  “Cluster” performs a classification process, identifying cells based on their similarities across multiple maps.  “Correlate” creates a matrix for multiple maps.  “Compare” prepares a table of statistics comparing two maps.  “Regress” performs a linear regression on values in each cell in multiple independent maps, outputting a map with the estimate value for the dependent map’s cell.  “Relate” determines the degree of similarity of a second (or multiple) map to an evaluation map.


Several operation allow point data to be converted to a cell structure, using a variety of interpolation methods, including kriging.


MapCalc has a range of map display capabilities.  These include 2-D grid and contour maps, 3-D surfaces with draped variables, vector overlays, and a variety of reports, tables and charts.


MapCalc supports SHP and TAB vector input formats; and ASCII matrix, ESRI grid and SURFER grid formats.  The software supports BMP, JPG, TARGA, Photoshop, Windows metafile, Zsoft, PNG, SUN raster and Macintosh PICT image file formats.  MapCalc can export vectors as ASCII, ESRI or SURFER grids, or geographic values.


Data files are limited to a maximum of 100 rows by 100 columns, and all data must be in WGS 84.  The scale depends on the user’s data; for example, 10,000 square miles or 10,000 square meters both simply become 10,000 grid squares.  MapCalc has no capability to re-project or to register images.


A macro builder is available to assist users in generating, editing and reusing scripts as GIS models.


MapCalc Learner includes a demo version of Golden Software’s SURFER.

System requirements: * * * 

Price: MapCalc Learner costs $21.95 for a CD.  The software can also be downloaded for a fee evaluation.

Source of information:
Vendor literature (updated August 2002).






GEOWorld, June 2001.

PRODUCT NAME: MapCalc Learner-Academic

SOURCE: Red Hen Systems

ADDRESS:
2310 East Prospect Road



Suite A



Fort Collins, CO 80525



800-237-4812
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PLATFORM: Windows

DESCRIPTION: MapCalc Learner-Academic has all the functionality of MapCalc Learner.  In addition, the software can interpolate Microsoft Access files, Microsoft Excel files, and comma-separated value (CSV) ASCII files.  Furthermore, users are not limited to grids of 100 x 100 - they can work with grids of unlimited size.

System requirements: * * * 

Price: $495.

Source of information:
Vendor literature (updated August 2002).






GEOWorld, June 2001.

PRODUCT NAME: MapCalc Professional

SOURCE: Red Hen Systems

ADDRESS:
2310 East Prospect Road



Suite A



Fort Collins, CO 80525



800-237-4812
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PLATFORM: Windows

DESCRIPTION: MapCalc Professional has all the functionality of MapCalc Learner-Academic.  In addition, the software has an image registration utility, and can use other coordinate systems and datums as well as WGS 84 latitudes and longitudes.

System requirements: * * * 

Price: $695.

Source of information:
Vendor literature (updated August 2002).






GEOWorld, June 2001.

PRODUCT NAME:  MapInfo Professional

SOURCE:  MapInfo

ADDRESS:
One Global View



Troy, NY 12180-8399



800-327-8627



 GOTOBUTTON BM___ http://www.mapinfo.com 

PLATFORM:  Windows 9x/NT/2000/XP

DESCRIPTION:  MapInfo Professional lets users access and visualize data in popular database formats (e.g., Microsoft Access, Excel, Informix, Lotus 1-2-3, Oracle, SQL Base and Sybase).  The software has tools for SQL querying and spatial analysis, and ships with over 90 maps and hundreds of demographic data sets.  New features include report wizards, map embedding via OLE, and extended report options such as XML and PDF.


MapInfo Pro can directly read ESRI SHP files.  If projection information is available, it is automatically recognized and utilized.  The software can also import GML V2, MrSID, ADRG, CADRG, ASRP and NITF and other file formats.  MapInfo Pro can read and write imagery compressed with JPG2000 or Enhanced Compressed Wavelet (ECW) format.


A Save Query feature enables users to store queries in a workspace for future use or adaptation; Thematic Templates that enable users to apply frequently used themes to data sets; and a Report Wizard, that lets users create column reports to supplement analysis.


MapInfo Pro’s features include continuous thematic shading, and tabular reporting functionality based on Seagate Crystal Reports software.  Through MapInfo’s SpatialWare server-based database management software, MapInfo Professional provides access to current data without requiring users to download and store large files.  MapInfo supports Oracle spatial databases.


There are interactive capabilities for tilting, rotating, panning and zooming.  Users can create 3-D views of any map containing a continuous thematic grid layer, and drape any other layers or thematic maps over the 3-D surface.  A prism mapping function allows users to create 3-D visualizations without a grid middle step.  Prism mapping visualizes the spatial association between any two polygon-based variables.  MapInfo is also compatible with other products that perform 3-D visualization (e.g., Surfer, SurfLink and Vertical Mapper).  For example, SurfLink provides an interface between MapInfo and Surfer for Windows.


Data Directions offers a product called DOQQ2TAB, which enables MapInfo Professional users to access USGS uncompressed Digital Ortho Quarter Quad (DOQQ) images.  DOQQ2TAB automatically creates all of the required MapInfo files, including a registered MapInfo table to use and display DOQQ files within MapInfo.  


Data Directions also offers WorldReg to enable MapInfo users to access and register compressed USGS DOQQs and USGS DRG files.  WorldReg runs within MapInfo and automates the image registration process.  WorldReg supports World Files (TFW, BLW, JPW, etc.), the BIL header file (HDR) and GeoTIFF Version 1.


Other third-party extensions to MapInfo include deciBel Planner (for propagation modeling, spectrum allocation, custom DEM generation and clutter mapping, by Northwood Geoscience), EarthMap (for visualization, analysis and management of environmental data, by Encom Technology), CROSS SECTION MAPPER (for construction of geological cross sections from ACCESS databases of borehole data, by Waterloo Hydrogeologic), Visual MapDev (a graphical environment for developing MapInfo applications, by Sage Software), etc.


A Hotlink tool allows users to click on any object in a map and automatically link to a specified URL.  Retrievable information can be attached to specified objects.  Users can also link to other types of files, including Word, Excel and PowerPoint.  An HTML Image Map tool lets users generate and publish HTML maps for distribution across intranets or the Web.


Federal Computer Week called MapInfo 4.5 the “best overall value” in desktop GIS.

System requirements:  MapInfo Professional 7.0 requires a Pentium PC with 32 MB of RAM (64 MB for XP), 103 MB of disk space, VGA or better graphics and a CD-ROM drive.  DOQQ2TAB requires MapInfo Professional 4.0 or higher and Windows 95/NT.

Price:  MapInfo Professional 7.0 costs $1,495.

Source of information:
GeoWorld, January 2003.






GEOWorld, October 2001.

PRODUCT NAME:  Map Maker Pro

SOURCE: Map Maker

ADDRESS:
Winnipeg, Manitoba, Canada



866-816-1143



 GOTOBUTTON BM_@_ info@mapmakernorthamerica.com 



 GOTOBUTTON BM_A_ http://www.mapmakernorthamerica.com 

PLATFORM: Windows 95/98/NT/2000

DESCRIPTION: Map Maker Pro has numerous capabilities for creating, editing and printing maps.  The software supports live GPS data capture and downloading of waypoints and tracks.


Map Maker Pro’s 3-D tools allow users to create 3-D perspective views, generate AVI animations, delineate watersheds, map and shade slopes, render water layers, drape images and vectors over surfaces, display 3-D attributes, perform cross-sections, calculate areas and volumes, perform line-of-sight analyses, do cut-and-fill calculations, interactively edit grid nodes, etc. 


Map Maker Pro can import ArcView SHP, MapInfo MIF, AutoCAD DXF, USGS DRG, Ordnance Survey NTF and other vector file formats; and can import BMP, TIFF, GeoTIFF, JPG and ECW raster file formats.  The software can export SHP, MIF, DXF, BMP, JPG and TIFF files.  Map Maker Pro can export attribute data to Microsoft Access, Excel, dBase, etc.  The software supports USGS DEM, SURFER XYZ, ArcGrid, Idrisi32 RST,and other digital elevation data file formats. 

System requirements: A 133-MHz Pentium PC with 32 MB of RAM (128 MB recommended) and an 800 x 600 display (24-bit color recommended).

Price: Map Maker Pro 3.5 costs $330 (download) or $400 (CD-ROM).

Source of information:
Vendor literature (obtained June 2003).

PRODUCT NAME:  MapRender3D

SOURCE: Digital Wisdom

ADDRESS:
P.O. Box 2070 



Tappahannock, VA 22560-2070



804-443-9000



info@maprender3d.com  



 GOTOBUTTON BM_B_ Http://www.3d-maps.com 

PLATFORM: Windows 95/98/NT

DESCRIPTION: MapRender3D is a terrain modeling and visualization product.  Users can generate virtual landscape in 3-D and 3-D, and can control lighting, color, texture, vertical exaggeration, etc.  Shaded relief maps can be created in OpenGL or bitmap rendering modes.  Shaded, 3-D relief maps can be interactively rotated and zoomed.  Both orthographic and perspective views are supported.  Textures can be draped over elevation data.


The software ships with a worldwide database in USGS DEM format.  Users can extract areas of interest by specifying the uppper and lower latitude and east/west longitude.  The extracted DEM files can be projected into any of 28 different cartographic projections.


Users can also import height data from USGS DEMs, SDTD DEMs, Landform Panorama NTF, raw, ASCII and Ghz PSB files.  Texture data can be imported from BMP, PCX, TIFF and PNG files.  MapRender can export bitmaps files in TIFF, GeoTIFF, BMP, TGA, PPM and PNG formats.  3-D data can be exported in Wavefront OBJ, VRML 2.0, and Direct3D X formats.

System requirements: A 486+ (Pentium recommended) with 32 MB RAM, 30 MB of disk space (100 MB recommended), 16-bit color support and a CD-ROM drive.

Price: MapRender3D Pro costs $295.  A LITE version costs $95.

Source of information:
Vendor literature (obtained May 1999).

PRODUCT NAME:  MAPS3D

SOURCE: Pacific International Mapping (PIM)

ADDRESS:
4218 Commerce Circle



Victoria, B.C. Canada V8Z 6N6



250-727-0727



 GOTOBUTTON BM_C_ maps3d@pim.bc.ca 



 GOTOBUTTON BM_D_ http://www.pim.c.ca/maps3d 

PLATFORM: DOS and Windows 95/NT PCs.

DESCRIPTION: MAPS 3D operates with and enhances MicroStation.  It simplifies the MicroStation user interface, customizes it for mapping and data conversion, and handles project management tasks.  


MAPS 3D is a suite of tools for data capture, error detection and cleaning, surface modeling and other digital mapping procedures.  MAPS 3D uses the IGDS format for design files, so the data are compatible with AutoCAD, ARC/INFO, Genasys, and other GIS systems - as well as those by Intergraph.


MAPS 3D is supplied as a core package with optional modules.  The core package includes project customization and management within MicroStation; automatic management of the feature code database; data capture, file creation and manipulation; and output management.  Modules included with the core package include TIN 3D (for generating TINs from digital elevation data), EDIT 3D (for interactive error location and correction), LINK 3D (for automatically attaching attributes), ZCAP 3D (for 3-D data capture using a TIN surface and a digitizing tablet) and others.


Optional modules include VIS 3D (for generating areas of visibility), SURFACE 3D (for generating surfaces from a TIN, perspective rendering and draping planimetric data onto a 3-D map file), SEA 3D (for generating slope, elevation and aspect polygons), CONTOUR 3D (for generating contours from TIN 3D), ORTHO-3D (for generating orthoimages), and many more. 

System requirements: PIM recomends a 486+ PC with 16 MB of RAM and two 14" monitors.  MicroStation 4.0.3 or later is required.

Price: * * *

Source of information:
Vendor literature (dated).

PRODUCT NAME:  MapScenes

SOURCE: MicroSurvey Software

ADDRESS:
800-668-3312



 GOTOBUTTON BM_E_ mapscenes@aol.com 





 GOTOBUTTON BM_F_ Http://www.mapscenes.com 

PLATFORM: Windows 95/98/NT 4.0 and Windows 2000 Professional

DESCRIPTION:  MapScenes is a software product designed for mapping crash and crime scenes.  The software has a direct serial interface with a range of total stations and data collectors so it can import field measurements.  MapScenes can read coordinate files from Geodimeter, Leica, Nikon, SMI, Sokkia, Topcon, TDS, etc.


MapScenes can work in both feet and meters, and enables the generation of maps and diagrams required for documentation of accidents and crime scenes.  The software can automatically build streets, buildings and other features from site measurements. MapScenes can also produce contours, profiles and 3-D perspective views of scenes.


The product comes with a set of formulas for calculating vehicle speeds, stopping distances, locations of firearms and other factors related to traffic collisions and crime scenes.  There is an interface to digital images, and a library of symbols (e.g., road signs, vehicles, firearms, etc.) appropriate for accident scenes and crime scenes.


MapScenes can read AutoCAD DWG and DXF files and can export files to AutoCAD, AutoCAD LT and AutoSketch.

System requirements: * * *

Price: $1,495.

Source of information:
Vendor literature (acquired May 2000).






Professional Surveyor, May 2000.

PRODUCT NAME:  MapServer Pro

SOURCE: Maptech

ADDRESS:
10 Industrial Way



Amesbury, MA 01913



978‑792‑1000



 GOTOBUTTON BM_G_ http://www.maptech.com 

PLATFORM: Windows 95/98/2000/ME/NT

DESCRIPTION:  MapServer Pro gives users access to more than 58,000 U.S. Geological Survey topographic maps.  The product ships with Maptech’s Terrain Navigator Pro software, which has capabilities for 3-D viewing, map printing, presentation, annotation, measurement, elevation profiles, line of sight, and GPS tracking.

System requirements: A Pentium-class PC with 32 MB of RAM and a mouse or drawing equivalent.

Price: * * *

Source of information:
GEOWorld, January 2002.

PRODUCT NAME:  Maptician

SOURCE: Digital Engineering Corporation

ADDRESS:
410-715-2300



 GOTOBUTTON BM_H_ http://www.digitalcorp.com 

PLATFORM: * * *

DESCRIPTION:  Maptician was created with ESRI MapObjects and was designed to provide a comprehensive set of tools for map analysis.  


Maptician’s capabilities include binary compatibility with ESRI Shape and Coverage files, more than ten thematic map visualization operations, seventeen spatial operations (buffer, clip, overlay, etc.), and built-in routing and address matching tools.  There are optional tools for 3-D analysis.

System requirements: * * *

Price: * * *

Source of information:
Geospatial Solutions, March 2002.

PRODUCT NAME: Maptitude

SOURCE: Caliper Corporation

ADDRESS:
1172 Beacon Street



Newton, MA 02161-9926



617-527-4700



info@caliper.com 



 GOTOBUTTON BM_I_ http://www.caliper.com  
PLATFORM: Windows 95/98/200/NT

DESCRIPTION: Maptitude has capabilities for interactive map composition, annotation from attributes, global symbol changing and thematic mapping.  Users can create, import, edit and update maps.  One can automatically produce annotated maps from attribute data associated with areal features.  This includes map generation according to qualitative categories (e.g., land use) and quantitative data (e.g., population density).  


The Create-a-Map Wizard facilitates the generation of color and patterned, dot-density, scaled symbol and other kinds of maps.  Given basic information (e.g., city, state, country, address), Create-a-Map creates a map at an appropriate scale, with cartographic details such as themes and legends.

A Map Librarian helps users organize and retrieve maps.  A Map Locator provides a small version of a map for use in navigating throughout a larger map.  The user controls the area and scale of the larger map display by manipulating a box on the Map Locator.

Maptitude supports 3-D perspective views, profile generation, map draping, slope/aspect analysis, and spot height derivation. 

Users can access attribute data from Excel, dBASE, FoxPro, binary and text files, and all ODBC sources.  Geographic analysis occurs on vector data only; however, raster data (e.g., USGS DEMs) can be displayed in the background.  Maptitude can import DGN; DWG; DXF; E00; ESRI UNGEN; GTOPO30; ArcView SHP; MapInfo MID/MIF; Atlas BNA; TIGER/Line; Ordnance Survey; VPF; Etak MapBase; NTAD; and USGS DEM, DLG, DOQQ and LULC files.  The software can export DLG-3, DXF, UNGEN, SHP, MID/MIF, BNA, BMP and JPEG formats.  Hardcopy output can be sent to any Windows-compliant printer, and graphics created with Maptitude can be put into other Windows-compatible products.

Maptitude comes with comprehensive demographic data and streets for the U.S. and more than 20 worldwide themes, including five-minute elevation data, coastlines, lakes and glaciers.

Caliper and the Department of Housing and Urban Development collaborated to create Community 2020, which is based on Maptitude (see separate entry). 

System requirements: A Pentium PC with 16 MB of RAM, 22 MB of disk space and a CD-ROM drive.

Price: Version 4.2 costs $395.

Source of information:
GEOWorld, May 2001.






Point of Beginning, June 2001.

PRODUCT NAME:  MapView 3-D

SOURCE:  Philosoft

ADDRESS:
* * *

PLATFORM:  PC

DESCRIPTION:  MapView 3-D is a software tool for instruction in 3-D topography.  Users can draw contour maps and display them in 3-D.  Profiles and cross-sections can also be generated.  Map drawing and map exploration exercises are included.  Users can become familiar with determining point heights, calculating line distances, estimating grid coordinates, calculating hill gradients, drawing profiles, finding profile locations, determining point of view and following bearing and distance to a target.

System requirements:  640K RAM, DOS 3.3+, EGA/VGA and a mouse.

Price:  $89.

Source of information:
Media Magic, 1994.

PRODUCT NAME:  Map Wizard for Windows

SOURCE:  Micropath

ADDRESS:
2023 Montane Drive East



Golden, CO 80401-9123



303-526-5454



 GOTOBUTTON BM___ microinfo@micropath.com 

PLATFORM:  PC

DESCRIPTION:  Map Wizard for Windows converts USGS 30-meter DEMs to SURFER .GRD files or generic XYZ ASCII files in UTM or geographic coordinates, and in miles or kilometers.  DXF output is also supported.


Map data selections are indexed by state.  Users can search by DEM (USGS 30-meter ASCII digital elevation model), DLG (USGS 1:  24,000 digital line graph) or map (USGS 7.5-minute quadrangle); by latitude/longitude; or by file name.


3-D representations of 30-meter DEMs can be displayed, tilted, rotated and scaled.  Users can also select subsets, convert subsets, find elevations and control colors.

System requirements:  386 or higher running Windows 3.1 or later, 4 MB of RAM and 15 MB of hard disk space.

Price:  $250.

Source of information:
Vendor literature (obtained 1995).

PRODUCT NAME:  Marine Doom

SOURCE:  Marine Corps Modeling and Simulation Management Office

ADDRESS:
Modeling and Simulation



Management Office



Quantico, VA

PLATFORM:  PC

DESCRIPTION:  Marine Doom is a project of the Marine Corps Modeling and Simulation Management Office (MCMSMO).  MCMSMO adapted the game Doom II for training four-man fire teams.  The game teaches concepts such as mutual fire team support, protection of the automatic rifleman, proper sequencing of an attack, ammunition discipline and succession of command.


Doom II's characters have been replaced by Marines and enemy soldiers, and real-world representations have been used to create backgrounds that reflect real-world tactical situations.  The game's combat environment includes buildings, bunkers, holes, berms, tactical emplacements, concertina wire, etc.  The terrain can include ditches, hills and other small features.


Players use digitized images of M16A1 rifles, M249 squad automatic weapons and M67 fragmentation grenades against enemies in a variety of terrain and building configurations.  Simulations can be configured for specific missions, e.g., rescuing American hostages from an overseas embassy.  Digitized embassy floor plans can be incorporated for use in training for rescue missions.


Doom supports four players on a network.  Each receives a text file that specifies training objectives and provides information on potential enemy and friendly units.  Each member has a different view of the battlefield on his screen.  Observers can view an overhead schematic of the battle site on a mapping module.  The team leader can pause a simulation at any point to evaluate a phase of the operation.


Users must purchase version 1.9 of the commercial game Doom II, and add the Marine code (available from the MCMSMO's Web page) to run the tactical simulation.  The Marine software cannot run without the original commercial package.

System requirements:  Doom II version 1.9, Dehacked 3.0 and the marine1.wad file.

Price:  * * *

Source of information:
Real Time Graphics, August 1996.






Advanced Imaging, July 1996.






MCMSMO web page (July 1996).

PRODUCT NAME:  MARS (Merrick Advanced Remote Sensing)

SOURCE: Merrick & Company LIDAR Operations Center

ADDRESS:
11906 Hangar Court



Broomfield, CO 80021



303-439-0803



http://www.merrick.com

PLATFORM: Windows

DESCRIPTION: The MARS software application comprises a modular suite of tools for managing large amounts of LIDAR data.  Users can manage field collection, production and workflow processes.  The software supports both orthographic and 3-D viewing and navigation, graphical point cloud representation, and georeferenced image background display.  The suite has tools for quality assurance, editing, parsing and reformatting LIDAR data sets.  These tools include MARS Explorer, MARS QA, MARS Imager, MARS Import, MARS Edit and MARS Contour.


MARS Explorer allows 2-D and 3-D viewing, point cloud and TIN rendering and navigation, data management, cross section/profile generation, etc.  MARS QA lets users import GPS control or legacy XYZ data for validation.  There are tools for FEMA, NSSDA, RMSE, ASPRS and NMASS report generation and compliance validation.  MARS Imager allows import and display of georeferenced image data as a background for LIDAR points and TINs.  MARS Import lets users import data in numerous binary and ASCII formats.  MARS Edit lets users edit TIN or point cloud data.  There are specialized tools for collecting breaklines.  MARS Contour supports the batch generation of contours from digital surface models.


MARS stores project data and attribute information in binary format to minimize file sizes and optimize performance. Data can be reviewed graphically and analyzed statistically for accuracy.  Control points can be compared with LIDAR-derived digital surface models.  Users can specify the radius about a control point; specify vertical accuracy; compute minimum, maximum and mean; compute RMSE; review data by individual or inclusive control points; review statistics of LIDAR points within a specified radius; etc.  Reports can be customized and can be generated in Microsoft Excel (CSV) format or other formats, and exported for additional analysis.


Data can be represented as point clouds, TINS, and intensities.  Specific classifications of data can be displayed (e.g., ground, tree canopy, building, power line, etc.), and data can be color-coded according to flight line.  Users can create cross-sections or profiles and exaggerate them to facilitate visual analysis.  Users can also navigate data in orthographic or perspective views, and perform measurements.  MARS supports panning, zooming and rotation of point clouds, TINs and intensity data.


ESRI SHP file tiling schemes and index attribute information can be imported.  Entire project areas can be viewed in vector format along with tile attributes.  Users can analyze and export inclusive data sets or subsets.  


MARS has a grid utility that allows the user to specify grid spacing, inverse distance weighting, etc.  Users can export subsets or inclusive data sets in ESRI-compatible Float Grid Binary and ASCII formats.  MARS also supports the export of data in LAS, SHP and custom formats.  Users can export data according to classification, which can include all points, ground, canopy, building, vegetation, power line, intensity, or other classes.

System requirements: * * *

Price: Prices begin at $5,000 for basic requirements of data management and quality assurance.

Source of information:
GeoWorld, August 2004.






Vendor literature (obtained December 2003).

PRODUCT NAME:  Mathematica

SOURCE:  Wolfram Research

ADDRESS:
100 Trade Center Drive



Champaign, IL 61820



217-398-0700

PLATFORM:  PC, Macintosh, Sun, HP, IBM, SGI, DEC and NeXT

DESCRIPTION:  Mathematica provides an extensive numerical library, and includes the capability for numbers of arbitrary precision.  Basic math functions are available, along with matrix operations, Fourier transforms, function fitting, integration, root finding, differential equations, minimization and linear programming, and number theoretic functions.  Mathematica also supports symbolic computation in the areas of algebraic simplification, polynomial factoring, symbolic integration, algebraic equation solving, matrix operations, and list processing.


Like IDL, Mathematica has capabilities for 3-D mesh/surface plots, 3-D contour plots, interactive graphics, colorization of graphics, shading, light source control, image processing, animation, and more.


Mathematica is used by the Army Research Laboratory’s Scientific Visualization Team.

System requirements:  Mathematica 2.2 is available in a version that is optimized for the PowerMacintosh.  

Price:  UNIX:  $1,995 ($1,500 for SGI users if purchased through SGI's Expressware).  Version 2.2 for the Macintosh:  $595.

Source of information:
Computer, July 1994.

PRODUCT NAME:  MATLAB

SOURCE:  The MathWorks

ADDRESS:
24 Prime Park Way



Natick, MA 01760



508-647-7000



 GOTOBUTTON BM___ info@mathworks.com


 GOTOBUTTON BM___ http://www.mathworks.com 

PLATFORM:  SUN SPARC, SGI, IBM RS/6000, HP/9000 (700), DEC Alpha. Intel x86 (Linux), Macintosh, PC (Windows 95/98/NT)

DESCRIPTION:  MATLAB provides an integrated environment that combines numeric computation, visualization and a high-level programming language.  Users have access to more than 500 mathematical, statistical and engineering functions.


Features include user-definable data structures, object-oriented programming, interactive editing and debugging, on-line HTML-based documentation, manipulation and computation with multidimensional arrays, Delaunay triangulation of irregularly sampled data, etc.  


Visualization capabilities include 2-D and 3-D display via z-buffering, lighting models and light source control, perspective viewing, 24-bit color support, texture mapping and interpolated surface coloring, etc.


MATLAB’s Mapping Toolbox lets users apply Matlab's numerical and visualization capabilities to analyze complex datasets and plot geographic information.  The Mapping Toolbox provides GUIs for performing geographic computations, data fusion, map display and generation of presentation graphics.  There are more than 60 map projections, along with atlas data and external interface functions for reading commonly available cartographic data from CD-ROMs or from the Internet.  The product ships with translators for geographic data file types such as DCW, TIGER, TBASE and ETOPO5.


MATLAB is one of the tools used at TEC for DEM analysis.  The Instrumentation Systems Development Division (ISDD) at the Waterways Experiment Station (WES) uses MATLAB in its investigations into the feasibility of phase profilometry.  MATLAB has also been used by the Army Research Laboratory’s Scientific Visualization Team.  The software won Scientific Computing & Automation’s 1998 “Reader’s Choice Award” for visualization.

System requirements:  The Mapping Toolbox runs on any system that supports MATLAB 5.1.  MATLAB requires Windows 95/98/NT 3.51 or 4.0, 16 MB of RAM and 16 MB of disk space (50-200 MB are recommended).

Price: MATLAB 5.2 costs $1,795.

Source of information:
Desktop Engineer, November 1998.






Vendor literature (updated October 1998).






Silicon Graphics World, December 1997.

PRODUCT NAME:  Maya

SOURCE:  Alias/Wavefront

ADDRESS:
210 King Street East



Toronto, Canada



M5A 1J7



800-447-2542



 GOTOBUTTON BM_K_ http://www.alias.com 

PLATFORM:  SGI, Windows NT/2000, Mac OS X

DESCRIPTION: Maya is a customizable modeling and animation environment.  It has an open architecture with a node-based network scene structure that is directly available through its API.  Maya has NURBS and polygonal modeling capabilities.  


Maya’s shader-based renderer is tile-oriented, breaking images into sections.  It includes a material library with environmental, volumetric and 3-D textures.  


Maya includes a proprietary text-based scripting language called Maya Embedded Language (MEL) to facilitate development.  With MEL, a user can streamline production, customize the interface, create custom buttons for redundant functions, etc.  


Modules for Maya include F/X for soft-body dynamics, particle dynamics and particle rendering; PowerModeler for creating real-world designs; Maya Live for integrating live-action footage with 3-D graphics; and Maya Artisan. 


Maya Live enables users to add 3-D objects to 2-D scenes, and to place real objects into 3-D virtual worlds.  Maya Live creates a virtual copy of the camera used to capture live-action footage, using its motion path and focal length to match 3-D elements to camera moves.  Real objects can be reconstructed as 3-D geometry in Maya; the 3-D workspace is automatically aligned and scaled to match the live-action space.



Maya includes an interactive photorealistic renderer (Maya IPR) that allows real-time editing of lighting, textures, shaders, lenses and glow effects.  There is also an optimized polygon smoothing tool and the ability to assign arbitrary data to polygon vertices.


The new Maya for Mac OS X includes support for QuickTime, tear-off menus in the hot box and a full Aqua interface.


A Maya OpenFlight translator is planned for release in the second quarter of 2002.  It will be a plug-in that will allow import of files in OpenFlight version 14.2 and onwards, and export of files in OpenFlight 15.7 format.


Maya won ”Best of Graphics” in the February 1999 issue of NewMedia.  Maya is also reviewed in the October 2000 issue of Computer Graphics World.
System requirements: IRIX or Windows NT/2000, 128 MB of RAM, 220 MB of disk space and an approved OpenGL card.

Price:  Maya 3 costs $7,500.  Maya Unlimited 2 costs $16,000.

Source of information:
Real Time Graphics, January 2002.






Computer Graphics World, October 2000.






Computer Graphics World, September 2001.

PRODUCT NAME:  MCadContour

SOURCE:  Aupperle Services and Contracting

ADDRESS:
403-228-0982

PLATFORM:  Macintosh

DESCRIPTION:  MCadContour enables users to display, contour, filter and calculate volumetrics of spatial data.  It includes features for contouring, rubber sheeting, 3-D visualization, cross section generation, CAD, GIS and database management.  MCadContour can rectify images and generate DEMs, contours and 3-D views.  Maps can be draped over elevation data.  


MCadContour can import data in PICT, ASCII, USGS DLG, MapInfo MIF/MID and DAZ formats.  Data can be exported in 3-D DXF, MapInfo MIF/MID, MiniCad+, MiniCad+3D, PICT, QD3D, EPSF, Postscript, GIF, TIFF, QuickTime, ASCII and DAZ formats.

System requirements:  * * *

Price:  $825.

Source of information:
RockWare Earth Science Software, Fall 1999.






POB, November 1997.

PRODUCT NAME:  MET

SOURCE:  Harris Corporation

ADDRESS:
Government Communications Systems Division 



P.O. Box 37



Melbourne, FL 32902



800-4-HARRIS extension 2130



 GOTOBUTTON BM_L_ http://www.harris.com  

PLATFORM: DEC, SUN and SGI

DESCRIPTION:  The Multi-image Exploitation Tool (MET) is a photogrammetric toolkit with capabilities for image exploitation, rectification, orthorectification, registration, projection, mosaicking, mensuration, annotation, 3-D visualization, anaglyph generation, etc.  MET allows autonomous registration on multiple images with multiple sensors.


MET's Data Ingest module provides the capability to ingest images in standard distribution formats from tape, disk or CD-ROM, and to convert the images and support data into MET's internal Chip Chunk Format (CCF).  Users can import ADRG, CADRG, CIB, DOQ, NITF, IRS1, JSTARS, LANDSAT, RADARSAT, SPOT, TIFF, DTED and other file formats.  Output formats include CCF, SUN Raster, generic raster, NITF, TIFF, ERDAS Imagine, EPS and JSTARS.


Multiple images can be loaded simultaneously, and complex sequences of operations can be saved as sessions for recall.  Display capabilities include single image, multiple image mosaic, left/right swipe, image sequence, change detection, color image, data fusion and stereo (for users with appropriate hardware).


Cursor position (latitude, longitude, elevation and GSD) is shown at the bottom of the image display window.  The location of the cursor can also be shown in UTM and line/sample coordinates.  Images can be scaled, rotated, centered and re-projected.  Eleven map projections and over 190 datums are supported.  Perspective views can be created, with fixed or moving camera positions.


MET automatically loads DTED upon opening an image, if the path to DTED has been set previously, or if DTED is resident within the scene directory.


MET has a commercial plug-in called RealSite for performing 3-D modeling, e.g., of urban areas.

System requirements: For DEC Alpha: Digital UNIX 3.2  For SGI: An R4000 processor running IRIX 6.2, 6.3 or 6.4.  For SUN: A SPARC 20 or better running Solaris 2.4 or higher.  All platforms require 128 MB of RAM, 256 MB of swap space (double the available RAM), at least 400 MB of hard disk space (650 MB for all options), and an 8-mm tape drive. 

Price: MET is GOTS software.

Source of information:
Vendor literature (updated October 2002).

PRODUCT NAME:  MetaVRSG

SOURCE:  MetaVR

ADDRESS:
37 Elm Street



Brookline, MA 0214-6813



617-739-2667



 GOTOBUTTON BM___ wgsmith@metavr.com 



 GOTOBUTTON BM___ http://www.metavr.com 

PLATFORM:  PC

DESCRIPTION:  The MetaVR Virtual Reality Scene Generator (MetaVRSG) is a software developers kit (SDK) designed for simulation and game development.  The MetaVRSG SDK is a software source code and library environment built around Microsoft's Direct3D and Direct Sound SDK. 


VRSG provides visualization and simultaneous networking of hundreds of multi-player entities in a real-time environment, replete with audio.  It includes network latency recovery mechanisms, IP multicast capabilities, and tools for generating and texturing polygonal models.


MetaVRSG provides user-configurable game protocol data unit (PDU) creation and a Microsoft Gameport interface for game controllers.  There are tools for generating 3-D models from 2-D perspective data, and tools for specifying event-based texture animations for explosions, dynamic weather, etc.


MetaVR demonstrated its VRSG at the 1997 Interservice/Industry, Training, Simulation and Education Conference (I/ITSEC), where it claimed that VRSG is “the only production system in the world capable of loading and running the entire 24 by 24 kilometer Ft. Benning MOUT virtual world.”   

System requirements:  SDK comes with 640 x 480 and 800 x 600 3Dfx graphics accelerators.

Price:  $32,000.

Source of information:
Vendor literature (updated December 1997).

PRODUCT NAME:  MetroSim

SOURCE:  Centric

ADDRESS:
50 Las Colinas Lane



San Jose, CA 95119-1212



408-574-7802



 GOTOBUTTON BM_M_ http://www.centricsoftware.com   

PLATFORM:  Silicon Graphics

DESCRIPTION:  MetroSim is a tool for interactive visualization of architectural plans, structural designs and land use layouts.  It is designed for modeling realistic urban scenes that incorporate buildings, roads, rivers, trees, vehicles, etc.  


MetroSim integrates Centric’s Designer's Work Bench (DWB) for 3-D modeling, texturing and optimization; a DXF Translator for importing existing DXF files, such as AutoCAD blueprints; and EasyScene for real-time simulation.  EasyT (for importing, editing and exporting terrain databases) is optional.  


MetroSim has been used by transportation engineers in California to examine various designs for a proposed bridge over San Francisco Bay.

System requirements:  An SGI computer with Performer software.

Price:  (This price was quoted in January 1998.)  MetroSim (including DWB, EasyScene and the DXF Translator) costs $25K.

Source of information:
CADalyst, October 1997.






Government Technology, July 1997.






Vendor literature (obtained May 1997).

PRODUCT NAME:  MEU-31

SOURCE:  MaK Technologies

ADDRESS:
380 Green Street



Cambridge, MA 02139



617-876-8085



 GOTOBUTTON BM___ katz@mak.com 



 GOTOBUTTON BM___ http://www.mak.com 

PLATFORM:  PC

DESCRIPTION:  MaK Technologies received a contract for the design and development of an amphibious assault video game through the DoD's Small Business Innovation and Research (SBIR) program.  Up to $800K of SBIR funds will support the project.


The game will be used for training and education to enhance amphibious warfare capabilities in the areas of command and control, maneuver, firepower and logistics.  Current plans call for the user to be able to select either a fun mode or a more realistic mode, which will adhere closely to military tactics.  Commercial release is scheduled for December 1999.

System requirements:  * * *

Price:  Around $60.

Source of information:
Digital Magic, June 1997.






SIGNAL, June 1997.






Silicon Graphics World, June 1997.

PRODUCT NAME:  MGE

SOURCE:  Intergraph

ADDRESS:
Huntsville, AL 35894



205-730-8302



 GOTOBUTTON BM___ http://www.intergraph.com 

PLATFORM: Windows 2000/NT/XP

DESCRIPTION:  The Modular GIS Environment (MGE) has tools for spatial analysis, terrain modeling, thematic display, raster data manipulation, cartographic production, etc.  The core product provides geographic data input, project and feature definition, data query, and graphic representation capabilities.  It can be enhanced with add-on modules for specialized applications such as spatial query and analysis, photogrammetry, image processing, surveying, digital terrain modeling, and cartographic output.


MGE Terrain Modeler (MTM) is used to model and analyze terrain data.  Input is accepted from a variety of sources, including photogrammetric, surveying and commercially available data, such as USGS and NGA digital data.  The DTM Translators module translates commercially available elevation data into Intergraph terrain data formats.  DTMs generated from these data can be triangle-based or grid-based.  Attributed thematic layers for slope, aspect, elevation and intervisibility can be produced.  Data are immediately available for terrain analysis queries in the Analyst and Grid Analyst modules.  Display features include perspective views, shaded relief, color-filled contours and labeled contours.  


MGE Imager is used for enhancement and analysis of remotely sensed raster data integrated with vector data sets.  Projection Manager converts coordinates between map projections and geodetic datums, and integrates foreign data.


MGE can import and export ASCII, DLG, SDTS, TIGER, DXF, and DEM files. 


Canada’s Department of National Defence Mapping and Charting Establishment (MCE) has used MGE to produce hardcopy anaglyphs for visualizing battle space.  MGE has also been part of the U.S. Military Academy's Geographic Sciences Lab.  The Spring 1997 issue of Intergraph's Global Link newsletter includes a perspective view of Kabul, Afghanistan, created by CIA cartographers using DTED and MGE Terrain Analyst.

System requirements: MGE requires MicroStation software, an ODBC-compliant database, a 486+ PC with 64 MB RAM, and 50 MB of hard disk space.

Price: Starts at $2,000.

Source of information:
Professional Surveyor Sourcebook, 2002.






Global Link, Spring 1997.






Global Link, Winter 1996.






PE&RS, May 1995.






Vendor literature.

PRODUCT NAME:  MICRODEM/TerraBase II

SOURCE:  Peter Guth, Professor, Oceanography Department, U.S. Naval Academy

ADDRESS:
 GOTOBUTTON BM_N_ pguth@nadn.navy.mil


 GOTOBUTTON BM_O_ http://www.usna.edu/Users/oceano/pguth/website/microdem.htm 

PLATFORM: Windows 95/98/ME/NT/2000

DESCRIPTION:  MICRODEM is a program for experimenting with and viewing digital elevation models (DEMs).  Users can display and merge DEMs and imagery.


MICRODEM can be used to manipulate DEMS to provide colored maps, contour maps, topographic profiles, and oblique and perspective 3-D views of terrain.  The software can also perform various statistical computations, and can overlay vector data such as DLG and TIGER files. 


MICRODEM users can display and merge elevation models and imagery from sources such as USGS, NGA, National Ocean Survey, British Ordnance Survey, Landsat Thematic Mapper and SPOT.  MICRODEM can read GeoTIFF files, and also supports some vector data.  Users can open and compare multiple data sets.  


The Marine Geophysics Trainer (MGT) allows manipulation of bathymetry, magnetics and gravity for visualization of the major aspects of plate tectonics.


A program called MDEM2BSQ lets users convert MICRODEM DEM files to BSQ format, thus enabling them to use MICRODEM terrain data within Microsoft Flight Simulator.  Another program called MDEM2DEM converts MICRODEM DEM files into native USGS DEM format.  This enables software that reads USGS DEMs to exploit MICRODEM’s utilities.  For example, a user can import two 7.5' SDTS files into MICRODEM, merge them and save the merged image as a MICRODEM DEM.  Running of MDEM2DEM on the output will create a USGS-format DEM file suitable for input to another application that reads only USGS DEMs.


Professor Guth has used MICRODEM to conclude that slope algorithms behave differently in different geomorphic provinces, quadrangle-scale DEM statistics reveal province-level variations, key geomorphic parameters are captured at multiple scales of DEMS, geomorphic parameters can facilitate DEM quality control, and low slopes can cause problems in calculating aspect values.


MICRODEM has been used in the U.S. Military Academy's Geographic Sciences Lab.


Note: MICRODEM and TerraBase II are the same program.

System requirements: A 486 (Pentium recommended) with 16 MB of RAM (32 MB recommended), 1 MB of video memory (2 MB recommended) and 8-bit color (16-bit recommended).

Price: Free for downloading.

Source of information:
Presentation by Peter Guth (February 2002).






 GOTOBUTTON BM_P_ http://www.terrainmap.com (February 2002).






MICRODEM Web site (accessed February 2000).

PRODUCT NAME: MicroStation Descartes

SOURCE: Bentley Systems

ADDRESS:
685 Stockton Drive



Exton, PA 19341-0678



800-236-8539



http://www.bentley.com
PLATFORM: MicroStation 95 and SE; Windows 95/NT, SUN Solaris, HP-UX, SGI and Alpha NT

DESCRIPTION: MicroStation Descartes is designed for image mapping, visualization and raster-to-vector conversion projects.  The software adds raster capabilities (warping, georeferencing, resampling, mosaickng and 3-D terrain draping) to MicroStation. 


Users can open, edit and save directly in any of these formats: Intergraph RLE, CIT, COT, TG4, BUM, INT and RGB; HMR; TIFF; CALS; IMG; PCX; TGA; JPEG; RLC; BMP and SUN Raster.


Descartes’ raster engine (Image Manager) is the raster display technology for MicroStation Geographics; thus, MicroStation Descartes is the recommended product for creating image scenes and mosaics for inclusion in MicroStation Geographics’ data sets.


Descartes has been used for digitizing, editing, georeferencing and printing maps of an abandoned network of quarries beneath the city of Paris.  It is also being used to prepare corridor design documents for a highway reconstruction project associated with the 2000 Winter Olympic Games in Salt Lake City.

System requirements: An Intel-based 486 or better PC (Pentium or better recommended) with 16 MB of RAM (24 MB recommended for Windows NT) and 100 MB of disk space.

Price: Version 6.0 costs $2,950.

Source of information:
Vendor literature (updated September 2002).






Spatial News, June 2000.

PRODUCT NAME:  MicroStation/J

SOURCE:  Bentley Systems

ADDRESS:
690 Pennsylvania Drive



Exton, PA 19341



800-BENTLEY



 GOTOBUTTON BM___ http://www.bentley.com 

PLATFORM: Windows 95/98/2000/NT

DESCRIPTION:  MicroStation/J is a CAD system with capabilities for COGO, 3-D design and digital terrain modeling (DTM).  (The DTM capability is available through the CivilPAK Engineering configuration.)


MicroStation/J works with MicroStation DGN files, and can import and export DXF, DWG and ASCII files.

System requirements:  * * *

Price:  $4,795.

Source of information:
Point of Beginning, October 2000.

PRODUCT NAME:  MicroStation Masterpiece

SOURCE:  Bentley Systems

ADDRESS:
690 Pennsylvania Drive



Exton, PA 19341



800-778-4274



 GOTOBUTTON BM___ http://www.bentley.com 

PLATFORM:  SGI, HP, DEC Alpha, IBM RS/6000, SUN SPARC and Intergraph Clipper workstations; Macintosh and Power Macintosh; and DOS, Windows and Windows NT PCs. 

DESCRIPTION:  MicroStation Masterpiece is designed to give CAD users photorealistic rendering and animation.  The software's capabilities include ray tracing, radiosity and engineering animation.  Users can generate and analyze photorealistic still or animated images during the design phase.  


MicroStation Masterpiece was developed with the MicroStation Development Language (MDL) and works with MicroStation Modeler, MicroStation V5 and MicroStation Review.  The package includes an image library and rendering tools that include material assignment, lighting editors and FlyThrough Producer.


The newest release includes tools to animate the design environment and design geometry.  Lighting can move during animation, while light intensities, colors, beams and targets can be altered.  Material settings can be modified.  There is also a new ability to embed animations within animations.  Procedural textures have also been added.

System requirements:  * * *

Price:  $1,450 (for MicroStation users).   $1,950 (standalone - bundled with MicroStation Review).

Source of information:
MicroStation World, Summer 1996.

PRODUCT NAME:  MIKE SHE

SOURCE: DHI Software

ADDRESS:
215-244-5344



 GOTOBUTTON BM_Q_ dhi@dhigroup.com 



 GOTOBUTTON BM_R_ Http://www.dhisoftware.com 

PLATFORM: Windows 95/98/NT

DESCRIPTION: DHI Software makes software tools for the deterministic simulation of physical, chemical and biological processes of water.  One of these tools is MIKE SHE.


MIKE SHE is an integrated hydrological modeling system that enables the simulation of water, solutes and sediments. 

System requirements:  * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2001).

PRODUCT NAME:  MIKE 3

SOURCE: DHI Software

ADDRESS:
215-244-5344



 GOTOBUTTON BM_S_ dhi@dhigroup.com 



 GOTOBUTTON BM_T_ Http://www.dhisoftware.com 

PLATFORM: Windows 95/98/NT

DESCRIPTION: DHI Software makes software tools for the deterministic simulation of physical, chemical and biological processes of water.  One of these tools is MIKE 3.


MIKE 3 is a 3-D modeling system for coastal and inland waters.  The software can model free surface floes, including advection-dispersion, water quality, heavy metals, eutrophication and sediment processes.


MIKE 3 can import topographic data from ASCII text files, spreadsheet programs, etc.  Output can be in 2-D plots, animations, perspective views, etc. 

System requirements:  * * *

Price: * * *

Source of information:
Vendor literature (updated May 2001).

PRODUCT NAME:  Mirage Visual System

SOURCE:  Marconi Simulation and Training

ADDRESS:
John Sutcliffe Building



Fulmar Way



Donibristle Ind. Park



Nr. Dunfermline, Fife



Scotland KY11 5JX



+44-(0)-383-821921   


PLATFORM:  Silicon Graphics

DESCRIPTION:  Marconi's Mirage Visual System runs independently of Performer.  It features proprietary real-time scheduling and scene management techniques to maintain update rates up to 60 Hz.  Multi-channel, multiple viewport generation is built into the software.  Simultaneous multi-sensor simulation is supported.  Special effects are optimized for fast run-time performance.  The software also supports the dynamic retrieval of sections of large databases.


The Mirage Visual System is compatible with MultiGen's Flight format through version 14.1.  The software is also SIF-compatible and uses proprietary terrain formats for certain applications.


 About thirty licenses have been sold as of February, 1995.

System requirements:  * * *

Price:  * * * 

Source of information:
Real Time Graphics, February 1995.

PRODUCT NAME:  ModelBuilder 3D

SOURCE: MultiGen-Paradigm

ADDRESS:
214-960-2301



 GOTOBUTTON BM_U_ marketing@multigen-paradigm.com


 GOTOBUTTON BM_V_ http://www.multigen-paradigm.com 

PLATFORM:  Windows 2000/NT

DESCRIPTION: ModelBuilder is based on MultiGen Creator technology.  It is a standalone complement to MultiGen-Paradigm’s SiteBuilder 3D software product.  Users can create customized OpenFlight models of buildings, vegetation and objects (signs, lamps, etc.) for inclusion in SiteBuilder virtual environments and 3-D scenes.  There is a wizard-driven interfce for creating common objects.


Users can build 3-D elements and apply custom textures (e.g., JPEG, RGB, BMP, etc.) to surfaces before outputting the files in OpenFlight (FLT) format.  These models can be incorporated into the SiteBuilder Model Librarian and can be referenced within SiteBuilder 3D visualizations.


ModelBuilder supports multiple levels of detail (LOD) for individual objects.  On-the-fly selection and display of the appropriate LOD depends on the viewing distance as one navigates the virtual environment.

System requirements:  * * *

Price: $795.

Source of information:
GeoWorld, November 2003.






Real Time Graphics, August 2002.

PRODUCT NAME:  ModelView

SOURCE:  Intergraph

ADDRESS:
Huntsville, AL 35894



205-730-8302



 GOTOBUTTON BM___ http://www.intergraph.com 

PLATFORM:  Windows 95/NT

DESCRIPTION:  ModelView is a visualization tool designed for CAD rendering and animation.  It lets AutoCAD and MicroStation users transform 3-D representations into photorealistic images.


ModelViewFlyThrough lets users record animations directly to .avi files or ModelView .vfa files while running within AutoCAD R13 or MicroStation.  Animations can be accelerated by using MOGLE within MicroStation or AutoGL within AutoCAD.  3-D B-spline curves are used to generate smooth animations.


ModelView 3.5 reads MicroStation .dgn; AutoCAD .dwg, .dxb and .dxf; and .sat file formats.  


For a railroad route widening project, Swedish Rail has used Intergraph's InRail for terrain modeling and ModelView for visualization.

System requirements:  * * *

Price:  ModelView Professional:  $1,395.  ModelView Advantage:  $495.

Source of information:
Vendor literature (updated May 1997).

PRODUCT NAME: ModIOS

SOURCE: Motorola

ADDRESS:
407-823-7000

PLATFORM: IBM, Digital UNIX, Silicon Graphics, SUN and Windows NT

DESCRIPTION: ModIOS is a tool set that includes an exercise controller, 2-D plan view display, 3-D stealth viewer, logger/player, after action reviewer, voice communications software and network interface software.  ModIOS provides a developer with tools necessary to build an instructor operator station, after action review station or a distributed exercise manager.


Motorola and Virtual Prototypes (VPI) have integrated VPI’s STAGE product with Motorola’s ModIOS software.  STAGE provides a framework for generating simulation scenarios and integrating models and simulators in a common tactical scenario-generated environment.  By using ModIOS with STAGE, a developer can provide end-to-end exercise management from scenario generation, through exercise management and control, to after action review.

System requirements:  * * *

Price: * ** 

Source of information:
Vendor literature (updated February 1999). 

PRODUCT NAME:  Modular Mission Support System

SOURCE:  Orbital Sciences Corporation/Fairchild Defense

ADDRESS:
20301 Century Boulevard



Germantown, MD 20874



301-428-6477



 GOTOBUTTON BM___ http://www.fds.com 



 GOTOBUTTON BM___ http://www.orbital.com 

PLATFORM:  Windows NT

DESCRIPTION:  The Modular Mission Support System (MMSS) consists of COTS system software, common core application software and application-unique software.  The software can be provided as selectable modules so that the user may purchase only those modules that meet his needs.  MMSS can also interface with other systems for exchanging intelligence, imagery and position data.


Geo-referenced MCG&I data are used to present a background over which data are displayed and from which geo-referenced data such as routes can be derived.  Supported NGA standards include ADRG, CADRG, CIB, DTED and DCW.  NATO's ASRP and SPOT and Landsat imagery are also supported.  Supported Fairchild Defense products include AeroMap, MultiMap and OrbImage.  Fairchild Defense also offers database preparation services to support MMSS software.

(Databases for MMSS are typically processed by Fairchild's Database Preparation System (DPS) which ingests standard NGA products and other source materials.)  


Users can select, re-center and zoom (2x, 4x, 8x and 16x).  When a requested map or image is not currently loaded, the system informs the user which medium the database is on.  Database coverage can also be displayed.  Multiple display windows can be opened in any module.


The basic application supports the generation of overlay data.  Overlay support includes text annotation, lines, polygons, user-defined symbols and line-of-sight/intervisibility overlays.  Real-time updates of icons or symbols are supported for real-time tracking applications.


The Perspective View module makes perspective views of any location for which DTED and imagery are available.  3-D structure data are used, if available.  The Sun-Shaded DTED module produces perspective views by shading DTED with a light source positioned behind the user-specified viewpoint.  


A radar module generates radar predictions based on digital terrain elevation data.  Expanded real beam and SAR prediction images are generated, based on target point and aircraft position data.  MMSS can also analyze and display assessments of individual aircraft exposure to enemy air defenses, and provide auto-routing if desired. 


The Mission Fly Through module provides the capability to preview missions by generating movies.  Image frames of 640 x 400 pixels can be displayed at a rate of four frames per second when reading from a file previously stored on magnetic disk.  The process requires two steps.  First a sequence of images is generated by flying over the desired terrain and creating perspective views to be stored on the hard disk.  Next, the sequence is played back using VCR-like functions.


The Enemy Order of Battle (EOB) and Operational Scenario function displays locations of ground-based threat systems, the forward line of own troops (FLOT), safety corridors and no-fly zones.  There are also capabilities for threat scenarios, threat masking overlays, RECCE photographs and target status.  Targets can be queried for location, type, etc.


The Route Planning module provides functionality to generate and evaluate mission plans for different aircraft.  Users can set waypoints and draw routes superimposed on digital maps and imagery.  Mission parameters such as Start Taxi and Takeoff (STTO), time, distance, fuel flow, heading and Time-on-Target (TOT) are automatically calculated.  Users can set wind speed and direction to obtain true air speed for a defined ground speed.


The Autorouter module automatically generates route segments that minimize exposure to enemy ground-based threat systems and considers factors such as EOB, weather conditions, aircraft performance, target locations and attack constraints.


The Post-Mission Debrief mode allows users to retrieve and play back multiple aircraft engagements (if the aircraft are equipped with Data Transfer Systems for in-flight recording of data).  MMSS supports a variety of data exchange methods, including LAN standards such as TCP/IP, Ethernet and PC/NFS; and point-to-point standards like RS-232 and Kermit.

System requirements:  A 90+ MHz Pentium PC running Windows NT/95, 16 MB of RAM (32 MB recommended for fly-through generation), 1 GB of disk space, a quad-speed CD-ROM, a 1.44-MB floppy disk drive, a 17" SVGA monitor with a 256-color driver, a mouse and a SCSI interface.

Price:  MMSS is customized for the customer’s aircraft of choice, and costs $30K.

Source of information:
Vendor literature (updated December 1997).

PRODUCT NAME:  Moving Vehicle Simulator

SOURCE:  N.C.C.

ADDRESS:
55 Hamasger Street



Tel Aviv 67217



Israel



(972) 3 5618391

PLATFORM:  Silicon Graphics

DESCRIPTION:  The Moving Vehicle Simulator is network-based simulation software.  It displays 3-D vehicles driving on realistic-looking terrain using terrain elevation data.  Trainees can use their workstations to drive their vehicles freely while the system receives vehicle position and location, and produces both an out-the-window display for all the other trainers and a bird's eye view of the same world state.


The system can also simulate a group of moving vehicles according to specific vehicle characteristics.  Users can drive any vehicle, change viewing/driving direction, perform the vehicle's physical actions, and change the terrain data.

System requirements:  * * *

Price:  * * *

Source of information:
IRIS Partner Catalog, Fall 1992.

PRODUCT NAME:  MPS

SOURCE:  Naval Postgraduate School

ADDRESS:
Computer Science Department



Monterey, CA 93943-5100



408-646-2305

PLATFORM:  Silicon Graphics

DESCRIPTION:  The Moving Platform Simulator (MPS) is a networkable simulator that displays 3-D vehicles driving or flying over terrain generated from elevation data.  The system receives platform position and location via Ethernet and produces a visual display that corresponds to the current world state.  From any workstation, a user can enter any vehicle involved and look out its windows.

System requirements:  * * *

Price:  * * *

Source of information:
SGI Applications Directory, May 1991.

PRODUCT NAME:  MS-CAD Pro

SOURCE: MicroSurvey Software

ADDRESS:
3396 Sunnyside Road



Kelowna, BC, V1Z 2V4



800-668-3312



 GOTOBUTTON BM___ http://www.microsurvey.com 

PLATFORM: Windows 95/NT

DESCRIPTION: MicroSurvey CAD Professional Edition (MS-CAD Pro) is meant to be an all-in-one CAD, COGO, DTM, design and mapping solution.  Users can create contours and perform digital terrain modeling and terrain analysis.  


MS-CAD Pro provides interactive graphic data editing with object grouping, a coordinate transformation library with over 600 datums, etc.


MS-CAD Pro can import and export ASCII coordinate files.  The software also features direct read/write of AutoCAD DWG and DXF files.

System requirements:  * * *

Price: Version 3.1 costs $1,995.

Source of information:
Point of Beginning, June 1999.






Vendor literature (updated February 1999).






Professional Surveyor, March 1998.

PRODUCT NAME:  MS-MacroSystem

SOURCE: MS MacroSystem Nederland

ADDRESS:
Tromplaan 1



NL-3951 CL Maarn



The Netherlands



00 31 343 441323

PLATFORM: PC

DESCRIPTION: MS-MacroSystem is a 3-D viewer for digital elevation data.  Users can visualize terrain data in 3-D, rotate and animate views, zoom, fly between selected points, create contour maps, change lighting angles and intensity, etc.  The software also tracks cursor coordinates, and supports anaglyph stereo viewing.    


The software has native support for USGS DEM files in GeoTIFF format.  Via the GDAL translator, MS-MacroSystem supports GeoTIFF, IMG, SAR-CEOS, ELAS, ARC/INFO ASCII and binary grids, SDTS, DTED, PNG, JPEG, ESAT, ECW, PNM, JDEM, DOQ and other file formats.  The software can output JPEG and AVI files.

System requirements:  * * *

Price: 199 euros.

Source of information:
Vendor literature (obtained March 2003).

PRODUCT NAME:  MSTS-A

SOURCE:  USARSPACE

ADDRESS:
719-554-8710

PLATFORM:  Silicon Graphics

DESCRIPTION:  The Multi-Source Tactical System-Army (MSTS-A) is a system designed to receive, process, correlate and display near real-time ELINT; real-time GPS locations and AWACS data.  These data are automatically overlaid onto imagery, ADRG or WDBII map background data.  The ELINT symbology depicts radar surveillance and weapon system ranges in 2-D and 3-D.  These capabilities are intended to provide situational awareness and to facilitate threat avoidance.


MSTS-A also receives and displays secondary imagery, can display terrain in 3-D, allows the operator to fly through the terrain, and enables the user to create video loops of 3-D fly-throughs.


More specifically, MSTS-A consists of WINGS 2.1 software along with ECAT by McDonnell Douglas.  WINGS can be evoked from within ECAT.  By considering the engagement rings generated by ECAT, route planners can avoid troublesome areas.  One can examine a target area in WINGS, and evoke ECAT to read an intelligence message associated with it.  ECAT also shows available MC&G coverages for a given area.


The Air Force began the MSTS-A initiative, but it has been incorporated into the U.S. Army Space Command's Army Space Exploitation Demonstration Program (ASEDP). 

System requirements:  * * *

Price:  * * *

Source of information:
MSTS-A demonstration, June 1995.






USARSPACE information paper.

PRODUCT NAME:  MultiGen Creator

SOURCE:  MultiGen-Paradigm

ADDRESS:
2044 Concourse Drive



San Jose, CA 95131



408-965-8500



 GOTOBUTTON BM_W_ http://www.multigen-paradigm.com 

PLATFORM: Windows 98/2000/NT and Silicon Graphics IRIX

DESCRIPTION:  MultiGen Creator is a tool set for generating optimized object models, terrain, and synthetic environments for use in real-time simulations and other visualization applications.


Creator is designed to build real-time 3-D databases.  There is no command or scripting language; just a hierarchical database structure controlled entirely through a visual interface.  Users control object/sub-object structure, texture, lighting, the order in which data will be processed, levels of detail (LOD), at what distance LOD models swap in or out, placement of binary separating planes, etc.  Available options include Terrain, Power and Binary Separating Planes. 


The Terrain Option lets users convert USGS DEM and NGA DTED data into a terrain skin, using Delaunay triangulation on a flat Earth projection.  Tools include controls for multiple LODs, edge-matching criteria, etc.  There are capabilities for detecting coastlines, ridges and valleys for accurate, efficient representation.  Texture mapping tools enable users to apply color, texture and materials automatically and interactively.  A Texture Editor is integrated with a Custom Tool Palette.  Internal double precision accuracy is maintained during the database construction process.  The Terrain Option is compatible with Creator’s Populate and Scatter tools, which let users randomly and automatically put feature models onto terrain.


Creator can import DXF, 3DS and OBJ files.  To get SHP files into Creator, a user has three options: to use the OpenFlight API to write a custom converter; to use MultiGen-Paradigm’s SiteBuilder3D to work with the data within ArcView, then export to OpenFlight; or to use FME software to convert SHP files to DFD files.


Creator comes with FlightViewer, a plug-in previewing utility.  FlightViewer enables real-time flight mode or rotation mode; viewing of models with textures, materials, lighting and shading; loading of stored eyepoints from Creator; viewing in different modes (wireframe, solid and points); and constant update of rendering statistics such as triangles per second or frames per second.  FlightViewer’s Direct3D source code is provided, facilitating the integration of a MultiGen read/write API into a user’s application.


MultiGen-Paradigm products are being used to provide a real-time 3-D database for a California highway project.  Creator is being used for 3-D modeling, RoadPro is being used to build 3-D roads, and Vega is being used to make interactive 3-D visualization applications.  Creator has also been used to develop a 3-D model of a waterfront development project in Vallejo, CA.  The model includes shops, hotels, landscaping and street extensions.  


MultiGen-Paradigm’s Urban Simulation Services Group delivered a customized real-time 3-D model of the proposed Centennial Center to the City of Las Vegas.  The 3-D database comprises 160 acres and was made from site plans, elevation data, digital images and GIS data.  SiteBuilder 3D was used to convert 2-D digital map data and aerial photographs into 3-D elements such as roads, sidewalks, buildings and landscaping.  Creator was then used along with architectural renderings and site plans to enhance the model and create finer details.  Finally, Vega was used to provide a custom interface for viewing and interacting with the model.

System requirements: For SGI IRIX - IRIX 6.2 or higher, a 250-MHz MIPS CPU, 128 MB of RAM, 4 GB of disk space, a screen resolution of 1024 x 768 and a CD-ROM drive.  For Windows 98/2000/NT - a 500-MHz Pentium III, 128 MB of RAM, 4 GB of disk space, a screen resolution of 1024 x 768, an OpenGL graphics card with 32 MB of texture RAM and a CD-ROM drive.

Price: Creator 2.0 for Windows NT costs $9,500.

Source of information:
Vendor literature (updated March 2002).






Professional Surveyor, December 2001.

PRODUCT NAME:  MultiGen Creator Model Studio

SOURCE:  MultiGen-Paradigm

ADDRESS:
2044 Concourse Drive



San Jose, CA 95131



408-965-8500



 GOTOBUTTON BM_X_ sales@multigen-paradigm.com 



 GOTOBUTTON BM_Y_ http://www.multigen-paradigm.com 

PLATFORM: * * *

DESCRIPTION: MultiGen Creator Model Studio is a standalone tool designed to support the full modeling life cycle (specification, creation and verification) and to bridge the gap between model creation and scene assembly.  The software is designed for use along with MultiGen Creator 2.5.  The intent is to provide a comprehensive environment for coordinating and managing OpenFlight data.  The product includes a run-time visual validation tool so users can exercise models in a MultiGen-Paradigm Vega preview application. 

System requirements: * * *

Price: * * *

Source of information:
MT2, Vol. 6, Issue 8.

PRODUCT NAME:  MultiMap






SOURCE:  Fairchild Defense

ADDRESS:
20301 Century Boulevard



Germantown, MD 20874


       







301-428-6711

PLATFORM:  Sun4/SPARCstation, SUN 3, SUN 386i, DEC VAXstation, IBM RS/6000

DESCRIPTION:  MultiMap supports aircraft mission planning.  MultiMap manages three databases: the Geographic Data Base, the Overlay Data Base and the Places Data Base.  These databases are georeferenced by latitude and longitude and are geographically correlated to each other.


The Geographic Data Base consists of one or more of the following types of data:  

- raster-scanned paper maps and charts.

- NGA ADRG

- USAF Mission Support System (MSS) II data

- NGA World Vector Shoreline

- NGA DTED and USGS DEM

- colorized representations of DTED and DEM

- Landsat and SPOT imagery 

- other sources


MultiMap supports the Mercator, Transverse Mercator, Lambert Conformal, polar stereographic, polyconic, ARC and Miller map projections.  Embedded modules are provided for importing NGA ADRG and DTED.


Geographic functions include the calculation and display of coordinates, elevation, range, bearing, vector, point-to-point line-of-sight and area line-of-sight.  Terrain profiles can be plotted.  Also, given the position of a viewer and a target, MultiMap can generate an out-the-cockpit perspective view, by draping SPOT imagery over DTED.  Given the corner coordinates, MultiMap can also determine the highest elevation in a polygon and move the cursor to that point.


MultiMap provides the management and display of raster and vector maps, management of overlays, and interactions with the Ingres RDBMS for the Danish Army Command, Control and Information System.

System requirements:  Recommended configuration for a Sun SPARC 20:  32 MB RAM, 1 GB hard disk, CD-ROM and 8-mm tape drives.

Price:  * * *

Source of information:
CECOM (C2SID)/BCBL Mission Planning/Rehearsal User Assessment (31 October 1995). 






Vendor literature (dated).

PRODUCT NAME:  Multimedia Mapping System  

SOURCE: Red Hen Systems

ADDRESS:
2130 East Prospect, Suite A



Fort Collins, CO 80524



800‑237‑4182



http://www.redhensystems.com 

PLATFORM: Windows 95/98/200/NT

DESCRIPTION: The Multimedia Mapping System (MMS) integrates video or digital still image collection with GPS-derived positional information and GIS software to create multimedia maps and deliver them via the Internet.  MMS is not a 3-D visualization application per se, but the overall capabilities of the system can provide multiple views of the area of interest.  Users can build interactive maps of the location where the images were recorded.


To capture data, MMS integrates Red Hen’s VMS 200 unit, a digital camera and a GPS antenna.  The VMS 200 contains a GPS board that receives coordinate information and converts it to an audio signal for storage on videotape.  An optional Feature Trigger lets the user mark specific points during recording.  This causes the VMS 200 to record a signal that, when read by the software component of MMS, will automatically create a point feature at the appropriate location on a generated map.


MMS has two software components: MediaMapper and EZDiff.  After field data collection, the user connects the MMS hardware to a video capture-capable computer loaded with this software.  The user then initiates a download procedure to transfer GPS data stored on videotape to MediaMapper, thus creating a basic map.  Data can be reviewed during download, and specific features can be singled out if desired.


After data have been downloaded, EZDiff differential correction software is used to assess the data, discard inaccurate points and perform an adjustment.  EZDiff automatically finds base station data from the Internet.


After GPS data correction, MediaMapper software is used to add audio, video, still images and text data to any of the features on the map.  MediaMapper supports symbology, layers, labeling, color choices, zoom layering, etc.  The user can further augment the resulting multimedia map with additional formatting and information such as background layers of borders, roads and water bodies.  The result is an interactive multimedia map that can be shared.  By clicking on a map feature, a user gains access to multimedia information as well as any additional tables, text descriptions, etc.


MediaMapper 4.0 can import ADRG and CADRG.  There is support for the Military Grid Reference System (MGRS), and there is a utility for creating new map features based on azimuths from known locations.


Extensions for ArcView and MapInfo are available to access files created by MediaMapper.  Users also have the option to export MediaMapper output as HTML files for Web publishing.  MediaMapper offers the user a variety of options regarding map and text content, placement and styling.


Red Hen has established a partnership with Internet Pictures Corporation (iPIX), to integrate iPIX imagery with MediaMapper.  This integration allows MediMapper users to benefit from the 360-degree field of view provided by iPIX’s patented photographic process.


Red Hen has combined its multimedia mapping software with cellular camera phones, so users can map images in real time.  The prototype works with MediaMapper and PixPoint, an extension to ESRI’s ArcGIS that enables the collection and management of spatially referenced digital photographs.  After Red Hen software has been loaded into a camera phone and activated, the program attaches GPS spatial metadata to captured images.  Via the e-mail application inside the phone, pictures can then be sent to an e-mail account where they automatically appear on a map.


The Manti-La Sal National Forest in Utah uses MediaMapper to visually record and display rangeland improvements such as water tanks and fences, record transect measurements across rangelands to determine rangeland health, and address any rangelands at risk using ground-based video and still imagery.  Field crews use GPS receivers to log accurate locations and times, digital and video cameras for recording images for display on returning to the office, and personal data recorders for capturing other information.  All multimedia content - pictures, video, GPS coordinates and audio - can be loaded onto a computer and managed and published as digital maps using MediaMapper.

System requirements: A Pentium II-based PC with 64 MB of RAM, 24 MB of disk space, a CD-ROM drive and a video capture card.

Price: Price varies with the package, ranging from $2,500 to $7,500.

Source of information:
EOM, February/March 2004. 






GeoWorld, February 2004.






Vendor literature (updated April 2002).






Geospatial Solutions, October 2001.

PRODUCT NAME:  MUSE

SOURCE:  National Geospatial-Intelligence Agency

ADDRESS:
Director



NGA Order Fulfillment



ATTN: ISDFR, STOP D-11



4600 Sangamore Road 



Bethesda, MD 20816-5003



800-826-0342

PLATFORM:  SUN, Hewlett-Packard, Silicon Graphics, Windows PC, Macintosh

DESCRIPTION:  The Mapping, Charting & Geodesy (MC&G) Utility Software Environment (MUSE) is a set of mapping utility software tools for viewing standard NGA products.  MUSE was the result of a program to develop common DoD MC&G software.  The purpose of the MUSE program was to provide a digital topographic data demonstration capability to be available on low-end platforms throughout DoD, and to provide algorithms and source code for use in developing MC&G extraction and exploitation software.


MUSE allows users to filter NGA raster products and prototypes (ADRG, CADRG, CAC, CRG and CIB) into common commercial and government spatial and graphic data formats (i.e., BMP, ERDAS, GRASS, MUSE, TIFF, etc.).  MUSE also includes software to filter DTED into DoD and commercial formats, and to extract vector coordinate strings from thematic layers of Vector Product Format (VPF) products and prototypes (DCW, DNC, VMAP and WVS).  Software to display all of the aforementioned products and prototypes is also provided.  


For example, someone might use MUSE as a front end to import Raster Product Format (RPF) data into ESRI’s ArcView.  One could import RPF data into MUSE, then save it as an ArcView Raster file.  ArcView will automatically georeference VPF and the imported RPF data.


MUSE also includes two Army applications (Line-of-Sight (LOS) and 3-D Perspective Scene (3DSCENE)), a bit-map display program, VPFVIEW software and other miscellaneous software for exploiting digital topographic data.


NGA is discontinuing its support for MUSE and VPFView, and is recommending that users exploit Autometric’s EDGE Viewer, FalconView, or some other commercial product instead.

System requirements:  * * *

Price:  MUSE is no longer maintained by NGA.  Its functionality has been replaced by Autometric’s EDGE Viewer. 

Source of information:
MAPLINES No. 28, Winter 2001.






TEC Fact Sheet (January 1996).

PRODUCT NAME: MVS

SOURCE:  C Tech Development Corporation

ADDRESS:
16091 Santa Barbara Lane



Huntington Beach, CA 92649



800-NOW-4-EVS



 GOTOBUTTON BM__ evs-info@ctech.com  



 GOTOBUTTON BM__ http://www.ctech.com  

PLATFORM:  Windows 95/98/NT

DESCRIPTION:  The Mining Visualization System (MVS) builds on the 3-D modeling, analysis and visualization capabilities of C Tech’s EVS-PRO software.  In addition, MVS has features oriented toward the needs of mining engineers, geologists, etc.


MVS can model faults, horst, grabens, folds, salt domes and other complex geologic structures.  Users can perform 3-D fault block generation, tunnel cutting, texture mapping, geologic hierarchy building, visualizing and computing overburden, etc.

System requirements: * * *

Price: $24,995.

Source of information:
Vendor literature (obtained April 2003).

PRODUCT NAME: Natural Scene Designer

SOURCE: Natural Graphics

ADDRESS:
916-624-1436



 GOTOBUTTON BM_‑ http://www.naturalgfx.com 

PLATFORM: Windows 95/98/2000/NT, Macintosh

DESCRIPTION: Natural Scene Designer is a 3-D terrain rendering and animation program.  Users can import real-world terrain data, or create their own artificial landscapes.  Users can define surface features such as snow, vegetation and soil; choose from a variety of light, sky and water settings; and add objects such as bushes, trees, rocks and imported models.  After establishing a scene, a user can create a still image, a QuickTime animation file, or a 360-degree panorama ready for conversion to a QuickTime VR movie file.


Natural Scene Designer can import USGS DEM, GTOPO30 and SDTS files.  QuickDraw 3D (3DMF) objects can also be imported and placed within scenes.  The software can export DEM, DXF and 3DMF files, along with matching color maps for use with other programs.  Rendered images can be saved as TIFF files or BMP (Windows) or PICT (Macintosh) files.

System requirements: PC: A 200-MHz CPU, 32 MB of RAM and a CD-ROM drive.  Macintosh: A PowerPC running MacOS 7.5+, 32 MB of RAM and a CD-ROM drive.

Price: Version 2.5 costs $89.

Source of information:
Vendor literature (updated June 2001).

PRODUCT NAME: NatureView Express

SOURCE: 3D Nature LLC

ADDRESS:
5740 Olde Wadsworth, Suite C



Arvada, CO 80002



303-659-4028



http://www.3dnature.com 

PLATFORM: Windows 2000/XP

DESCRIPTION: NatureView Express is free 3-D viewing software.  It is included with 3D Nature’s Scene Express and may be redistributed freely with no additional licensing costs.  This enables Scene Express users to publish projects and send them to interested parties with NatureView Express included for exploration of the scene.  NatureView Express can also view projects on the Internet in a Web browser.

System requirements: * * *

Price: Free.

Source of information:
Vendor literature (obtained March 2004).

PRODUCT NAME: Gamebryo

SOURCE:  Numerical Design Limited (NDL)

ADDRESS:
1506 East Franklin Street



Suite 302



Chapel Hill, NC 27514



919-929-2917 extension 25



 GOTOBUTTON BM___ sales@ndl.com 



 GOTOBUTTON BM___ http://www.ndl.com 

PLATFORM: Windows, Xbox, PlayStation2 and GameCube

DESCRIPTION: Gamebryo replaces NetImmerse.  It is a an object‑oriented C++ software toolkit for creating real‑time games and other interactive 3-D content.  It includes a C++ run-time API, tools for programmers and artists, and plug-ins to other software such as Discreet 3D Studio MAX, Alias/Wavefront and Maya and MultiGen Creator.  Gamebryo supports the OpenFlight database format.


Gamebryo’s terrain system uses a simple file format for height fields.  The format includes a header containing information about the height field, followed by the height data.  A continuous level of detail algorithm optimizes frame rate by tessellating terrain only as needed to maintain high visual quality, thus eliminating the need to render all of the triangles representing distant terrain.  The algorithm lets the application trade frame rate for visual quality, which is especially useful on low-end systems.  Terrain paging is supported for terrains that comprise many pages that will not all fit into system memory.


Engineering and Computer Simulations (ECS) chose Gamebryo to develop interactive 3-D training courseware for the U.S. Army Program Executive Office for Simulation, Training and Instrumentation (PEOSTRI) and for the Research, Development and Engineering Command (RDECOM). 

System requirements:  * * *

Price: Development packages cost $50,000 per project (per title per platform.  This includes full source code for libraries, modules, plug-ins, samples and tutorials.  

Source of information:
Vendor literature (updated April 2004).






MS&T Magazine, Issue 1/2004.






Real Time Graphics, December 2002.

PRODUCT NAME: NEXWARS

SOURCE: SDS International

ADDRESS:
Advanced Technologies Division



3403 Technological Avenue, Suite 7



Orlando, FL 32817



407-282-4432



 GOTOBUTTON BM_]_ http://www.atdlink.com  

PLATFORM: PC

DESCRIPTION: The Naval Expeditionary Warfare System (NEXWARS) is associated with the U.S. Marine Corps (USMC) Deployable Virtual Training Environment (DVTE) program.  NEXWARS has capabilities for terrain visualization and after-action review.  The software is DIS- and HLA-compatible.  There is a C2PC interface, and there is support for standard military icons attached to 3-D entities.  Other features include semi-transparent 3-D constructs for control measure and zones, semi-transparent 3-D briefing/after-action review features, fire arcs for indirect fire, 3-D ribbons for direct fire, missile icons, etc.


Collectively, the DVTE’s ARGoST (Automatic Rapid Geo-Specific Terrain) system and NEXWARS 3-D viewer module enable Marines to use their normal operational C2PC planning tools, augmented with advanced 3-D visualization features designed to enhance situational awareness.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature (obtained December 2003).

PRODUCT NAME:  NGRAIN

SOURCE: i3Dimensions

ADDRESS:
866-420-1781 extension 398



http://www.ngrain.com 

PLATFORM: Windows 2000/XP

DESCRIPTION:  NGRAIN is available as three complementary products.


NGRAIN Transformer enables users to convert existing 3-D content (e.g., CAD models, laser scanning data, polygonal models) into the compressed, NGRAIN World (NGW) format.  The software converts polygonal, volumetric and point cloud data sets and supports more than 35 file formats.  Users can do batch file conversions, merge multiple 3-D data sets, edit and enhance models, add descriptions to model parts, etc.  


NGRAIN Knowledge lets users create hyperlinks from model parts to other models, files or web pages.  Users can specify the order in which model parts must be assembled/disassembled, animate models, configure and publish 3-D content as part of an HTML page, etc.  When ready to deploy 3-D content, a user selects “Publish HTML” from the File Menu.  There are configuration options for display size, model scale, start-up modes, showing/hiding controls, etc.


NGRAIN Mobilizer provides a means to deploy 3-D content.  It is a web browser-based application that lets users interact with NGRAIN models.  End users can rotate, move, draw on and make cross sections of models; disassemble and assemble model parts; click on hyperlinks to access other models, documents or web pages; interact with animations; etc.


NGRAIN is used by the Army’s Urban Recon Advanced Concept and technology Demonstration (ACTD) program, to process terrestrial laser scanning data.  NGRAIN interactive 3-D visualization technology has also been licensed by Image Peak Systems and Aero Geometrics.  Aero Geometrics uses NGRAIN to demonstrate simulations such as flooding, forest fires, or the potential environmental impacts of construction projects.

System requirements: All NGRAIN modules require a 700-MHz Pentium III or AMD Athlon and DirectX 8.1.  Transformer requires 512 MB of RAM.  Knowledge requires 256 MB of RAM.  Mobilizer requires ust 128 MB of RAM, but also requires Internet Explorer 5.5 or 6.0.

Price: * * *

Source of information:
Vendor literature (updated July 2004).

PRODUCT NAME:  NGA-in-a-Box

SOURCE:  National Geospatial-Intelligence Agency (NGA)

ADDRESS:
 GOTOBUTTON BM___ http://www.nima.mil 

PLATFORM: Windows and UNIX

DESCRIPTION: NGA-in-a-Box (NIAB) refers to standard NGA imagery and geospatial data, stored on a hard drive for exploitation by a commercially available application (e.g., ESRI’s ArcView).  


A typical configuration includes customized Avenue scripts, the ArcView Spatial Analyst extension and the ArcView Image Analysis extension.  Typical data would include DTED, CADRG, CIB, raster and vector coverages, etc.


TEC has evaluated NIAB for the Office of the Deputy Chief of Staff for Intelligence (ODCSINT), and the results will be provided to the Intelligence and Engineer Schools for their consideration.  


NIAB has been used to support Operation Allied Force.



SAIC (an ESRI business partner) has developed a product called GeoRover, which is effectively a commercial version that packages the same functionality as NIAB.  GeoRover is based on ArcView 3.2 and ESRI’s Spatial Analyst extension.

System requirements: Supposedly, NIAB is not hardware-specific and can run on any UNIX or Windows system.  The configuration used in Operation Allied Force comprised a 366-MHz Pentium II running Windows NT 4.01 with 128 MB of RAM and a 10-GB hard drive.

Price:  Those with U.S. Government sponsors can request most of the Government’s ArcView extensions from the National Security Agency (NSA).

Source of information:
MAPLINES, Edition 31, Winter 2002.






ESRI representative (May 2001).






Mil Intel Muster, Fall 1999.

PRODUCT NAME:  NOeSYS

SOURCE:  Fortner Software

ADDRESS:
100 Carpenter Drive



Sterling, VA 20164



800-252-6479



 GOTOBUTTON BM___ salesfortner.com 



 GOTOBUTTON BM___ http://www.fortner.com 

PLATFORM:  Windows 3.1/95/NT, Macintosh

DESCRIPTION:  NOeSYS is designed to allow users to access and organize complex technical data; view and edit large multidimensional data sets in a spreadsheet-like environment; manipulate and process data using a FORTRAN-based interpreted language; interactively visualize column, matrix, and volumetric data sets; and generate publication-quality graphics for presentation.


The software can be used for analysis and 2-D and 3-D visualization of subsurface relationships (e.g., anisotropic lithologies, contaminant plume morphologies, etc.).  


NoeSYS supports nine different map projections, including equidistant cylindrical, orthographic, stereographic and Mercator.  Continental, national and state borders can be superimposed onto images.  Users can modify how color is mapped in an image by changing the minimum and maximum data range.


NOeSYS can import ASCII, binary (byte, integer, long integer, float), BMP, DTED, FITS, GeoTIFF, GIF, HDF, MATLAB, netCDF/CDF, SDTS and TIFF file formats.  There is an HDF-EOS grid export translator, and HDF attribute objects can be exported as text files.  Images can be saved in BMP and WMF formats for export.


Version 2.0 supports Interactive Data Language (IDL) integration.

System requirements:  PC: A 386+ running Windows 95/NT with 8 MB of RAM, 15 MB of disk space, 8-bit color and a CD-ROM drive.  Macintosh: A 68020+ running System 7.0+ with 6 MB of RAM, 25 MB of disk space, a color display and a CD-ROM drive.

Price:  Windows and Macintosh: $495.

Source of information:
Vendor literature (updated 10-99).






RockWare Earth Science Software, 





Fall/Winter 1997.

PRODUCT NAME:  NOeSYS Visualization Pro

SOURCE:  Fortner Software

ADDRESS:
100 Carpenter Drive



Sterling, VA 20164



800-252-6479



 GOTOBUTTON BM___ salesfortner.com 



 GOTOBUTTON BM___ http://www.fortner.com 

PLATFORM:  Windows 95/98/NT and Macintosh

DESCRIPTION:  NOeSYS Visualization Pro allows users to access, analyze and visualize (in 2-D and 3-D) data.  The package includes four applications for visualizing data: NOeSYS, Transform, T3D and Plot.  


Matrix data can be portrayed as raster images, 3-D surface plots, contour plots, vector plots, line graphs, histograms and polar plots.  Data and images are synchronized in all windows.  Images can be interactively resized and rotated, and color palettes can be changed on the fly.  32-bit color is supported.


NoeSYS supports geographic coordinates and several map projections (including Mercator, orthographic and stereographic).


Users can import ASCII, binary, HDF, netCDF, DTED, BMP and TIFF files.  Column or matrix data can be imported into arrays with up to seven dimensions.  Data can be exported as text, binary, HDF, TIFF, PICT (Macintosh), BMP and WMF (Windows) files.


There is a built-in programming language to facilitate data manipulation.

System requirements:  PC: A Pentium running Windows 95/98/NT with 16 MB of RAM, 30 MB of disk space, an 8-bit color display and a CD-ROM drive.  Macintosh: Power Macintosh running System 7.5.5+ with 16 MB of RAM, 30 MB of disk space. A color display and a CD-ROM drive.

Price:  $495.

Source of information:
RockWare Earth Science Software, Fall 1999.






Vendor literature (obtained 07-98).




PRODUCT NAME:  NPSNET Visual Simulation System

SOURCE:  Naval Postgraduate School

ADDRESS:
Computer Science Department



Spanagel Hall



Monterey, CA 93943-5118



408-656-2305

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  The NPSNET Visual Simulation System is a real-time, interactive distributed simulation system that was developed by students at the Naval Postgraduate School (NPS).  The system is written in C++ and uses SGI's Performer.  NPSNET reads MultiGen Flight databases and is DIS-compliant.  The system can also read in SIMNET models.  NPSNET includes expert systems that control autonomous forces.  Stereoscopic views can be generated by the software and displayed using StereoGraphics' CrystalEyes system.


A modified version of NPSNET has been used in a dismounted infantry capability and walk-in synthetic environment demonstration at the 1994 Individual Combatant Modeling and Simulation Symposium, held at Fort Benning.  The project involved NPS, the University of Utah, Sarcos and the University of Pennsylvania.

System requirements:  NPSNET runs on SGI Reality Engine class computers.

Price: Source code is in the public domain and is available by anonymous ftp from: http://www.cs.nps.navy.mil/research/npsnet/distribution/page.html.

Source of information:
NPS literature (acquired 10-97).

GPS-Driven Battlefield Visualization; Draft Phase I SBIR A93-353; MRJ, Inc.; October 28, 1994.






Real Time Graphics, June 1994.

PRODUCT NAME:  Navigation Tool Kit

SOURCE:  Analytical Graphics, Inc.

ADDRESS: 
220 Valley Creek Boulevard

Exton, PA  19341

800-220-4785

info@agi.com

http://www.agi.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION:  Navigation Tool Kit is an open-architecture, modeling, simulation, operation and analysis tool that runs on standard PCs and is designed to support the GPS satellite navigation (SATNAV) community. The product’s graphical user interface (GUI) is specifically designed for the SATNAV community and its typical workflows.  This GUI guides users/operators step-by-step through input and customization while ensuring high-fidelity output.  Navigation Tool Kit was jointly developed by AGI and Overlook Systems Technologies, Inc. to seamlessly integrate a wide array of data from both civil and military sources. 

Navigation Tool Kit incorporates the industry-standard ICD-GPS-200 algorithm for interfacing between the GPS Space Segment and the Navigation User Segment.  In addition, it accepts data directly from PLGRs (Precise Lightweight GPS Receivers) and both civilian and military data services.  This comprehensive COTS software gives the SATNAV community complete insight into the system’s level of service — the past, current, and future performance quality of a GPS location solution — in flexible output formats, including reports, archives, graphs, 2-D map contours, and STK scenarios. 

System Requirements:  AGI recommends a PC with 512 MB of RAM, a 1-GHz processor, and at least 600 MB of hard disk space.  An additional 200 MB might be required during the installation process.  This will provide adequate performance; naturally, a computer with higher capabilities will provide faster analysis and graphics updates. 

Price:  ***

Source of Information:  Vendor literature (August 2004).

PRODUCT NAME:  NuGraf Rendering System 

SOURCE: Okino Computer Graphics

ADDRESS:
3397 American Drive, Unit 1



Mississauga, Ontario



L4V 1T8, Canada



888-3D-OKINO



 GOTOBUTTON BM_`_ sales@okino.com   



 GOTOBUTTON BM_a_ http://www.okino.com 

PLATFORM: Windows 98/ME/2000/XP

DESCRIPTION: NuGraf is software for 3-D file translations, rendering, material editing, scene optimization and interactive viewing.  Users can convert, view and render 3-D models and scenes.


NuGraf comes with converters and optimization tools for a wide range of graphics file formats.  The software can handle geometry in many forms, including meshes and NURBS.


NuGraf supports eighteen major CAD formats (e.g., DXF).  The software also supports 3D Studio (3DS), 3DS MAX, IGES, Lightscape, Lightwave, Maya, OpenFlight, Softimage, STL, USGS DEM, VistaPro DEM, VRML, Wavefront, XGL and many other formats.


NuGraf includes Okino’s PolyTrans software.  PolyTrans is a 3-D data translation program that does not include NuGraf's 3-D rendering, material editing and 3-D font generation capabilities (among other features).  

System requirements: 128‑256 MB of RAM (Windows XP/2000/NT) or 64+ MB of RAM (Windows 98/95/ME), 70 MB of free hard disk space, and a 256-color or better video card. 

Price: NuGraf costs $495.  Additional modules are available at extra cost.  PolyTrans costs $395 for Windows and $495 for Silicon Graphics.

Source of information:
CADalyst, August 2004.

Vendor literature (acquired June 2002).

PRODUCT NAME:  Nverse Photo

SOURCE: Precision Lightworks

ADDRESS:
901 East New Haven Avenue, Suite #2



Melbourne, FL 32901‑5601



321‑674‑9910



 GOTOBUTTON BM_b_ sales@precisionlightworks.com    



 GOTOBUTTON BM_c_ Http://www.precisionlightworks.com  

PLATFORM: Windows 98/ME/NT/2000

DESCRIPTION: Nverse Photo is an image-based modeling tool for creating 3-D models of urban areas from aerial imagery.  The software is a series of plug-in components that appear as items on the 3D Studio MAX/VIZ Utility Panel.  Users can navigate images, save/restore various viewpoints, and create textures using an image’s full resolution.  Potential applications include architectural visualization, civil engineering project visualization, line-of-sight analysis, etc.   

Nverse Photo performs photogrammetric modeling, automatic feature extrusion, automatic 3-D model generation, automatic texture UV generation, automatic texture bitmap creation, etc.  To facilitate 3-D modeling, there are graphic primitives specialized for urban scenes.  These include polygons, points, ellipses and slabs.  Users can model the ground surface in Nverse Photo, or use terrain from Nverse Terra (another product by Precision Lightworks).  Other features include multiple object selection, object copy/paste, an interface for camera registration setup, keyboard acceleration and custom cursors.


It takes at least two images to make 3-D geometry from 2-D images.  The modeling process is as follows: The user loads the images, which then appear in “2D Construction” view ports.  To determine where the cameras are, three or four simple objects are drawn into one image, copied to the second, and edited (by vertex) to match the second picture.  After the cameras are known, new objects are drawn into one image, copied to the second (automatically oriented and scaled correctly), and edited (by single mouse drag) to match the second picture.  For ground modeling a point on the ground is drawn into one image with a single click, and copied to the second with a second click.  Once three or four ground points are defined, a ground surface appears beneath the buildings.  The ground texture map is created by resampling one of the loaded images.  Materials and texture coordinates are automatically generated.  All that remains is to add a light and render the scene.


Nverse Photo accepts inputs of two or more images in TIFF, JPEG, PNG or BMP formats.  The software outputs editable mesh geometry, materials and bitmap textures in all output formats supported by Autodesk VIZ and 3D Studio MAX.  These include MAX, 3DS, DXF and WRL file formats.  ArcGIS and TERREX TerraVista are supported via OpenFlight and Shapefile export capabilities.
System requirements: A 300-MHz PC (800 MHz recommended) with 128 MB of RAM (256 MB recommended).  Since it is a plug-in, it also requires 3D Studio MAX (5, 4, or 3.1), Autodesk VIZ 4, or 3D Studio VIZ 3.

Price: Nverse Photo 2.1 costs $2,495 and includes a copy of Nverse Terra.  (Nverse Terra can be purchased separately for $149.)

Source of information:
Vendor literature (updated August 2004).
PRODUCT NAME:  Nverse Terra





SOURCE: Precision Lightworks

ADDRESS:
901 East New Haven Avenue, Suite #2



Melbourne, FL 32901-5601



321‑674‑9910



 GOTOBUTTON BM_d_ sales@precisionlightworks.com   



 GOTOBUTTON BM_e_ Http://www.precisionlightworks.com    

PLATFORM: Windows 98/ME/NT/2000

DESCRIPTION: Nverse Terra is a plug-in for Autodesk’s 3D Studio MAX and 3D Studio VIZ.  The software loads USGS elevation models in SDTS format.  Multiple cells are loaded in their proper relative positions, and adjoining cells are automatically fused to form a seamless surface.  Users can choose to work with regular grids or TINS, and can control the level of detail.  Nverse Terra terrain can be used for the ground surface in Nverse Photo software. 

System requirements: (See Nverse Photo requirements.)

Price: Nverse Terra 2.1 costs $149.

Source of information:
Vendor literature (updated June 2004).

PRODUCT NAME:  NxView Studio





SOURCE: NxView Technologies

ADDRESS:
P.O. Box 1429



Cary, NC 27512



 GOTOBUTTON BM_f_ nxsales@nxview.com 



 GOTOBUTTON BM_g_ Http://www.nxview.com 

PLATFORM: Windows 98/ME/NT/2000

DESCRIPTION: NxView Studio is designed for developers of 3-D applications.  Users can drag and drop models, textures, etc.  The software exports the Shockwave Player format (DCR).  NxView can import files in 3DS, DXF, DWG and OBJ formats.  


Vorasys has used NxView Studio to demonstrate terrain visualization and to simulate fly-throughs of urban areas.

System requirements: A Pentium II (III recommended) with 32 MB of RAM (64 MB recommended), an 8-MB video card (16 MB recommended) and DirectX 5.2 (7.0 or higher recommended).

Price: NxView Studio 5.0 costs $3,495.

Source of information:
Vendor literature (acquired February 2002).






Demonstration by Vorasys (22 February 2002).

PRODUCT NAME:  Oasis.TopoMetrix

SOURCE: Understanding Systems

ADDRESS:
Research Boulevard IV



909 Capability Drive



Suite 2600



Raleigh, NC 27606



919-515-3829



 GOTOBUTTON BM___ http://www.undersys.com 

PLATFORM:  Windows

DESCRIPTION:  Oasis.TopoMetrix provides algorithms for 3‑D terrain analysis and visualization.  It is designed for use in ecology, geomorphology, geology, hydrology, bathymetry, etc.  It can be used as a stand-alone package or to augment GIS terrain analysis capabilities.  Some of its functions include:

- Transformed Aspect: Beers transformation of land surface aspect from azimuth (0‑360) to cosine representation.

- Terrain Shape Index (TSI): analyzes microscale landform concavity/convexity.

- Landform Index (LFI): analyzes site exposure/protection in relation to surrounding landforms.

- Slope Curvature: calculates true slope curvature (rate of slope steepness change) for slope profiles and slope sections.

- Troeh Slope Analysis: classifies concave/convex and spreading/gathering slope forms.

- Landscape Position: analyzes topographic position of a site in relation to landforms of a specified fractal dimension.

- Catchment Area: calculates the area of land (uphill/upstream) draining through each point.

- Topographic Moisture Index: analyzes potential site moisture as a function of slope steepness and catchment area.

- Statistics: calculates mean, median, mode, variance, and standard deviation values for user‑specified neighborhoods.

- Shaded Relief: optimal, proprietary shaded‑relief rendering of 3‑D surfaces.


TopoMetrix has been used by the National Forest Service to map potential natural vegetation in the Chattooga River watershed.  This involved deriving multiple terrain characterizations for each point in a digital elevation model consisting of twelve USGS 7.5-minute DEMs.  TopoMetrix has also been used by the North Carolina Department of Environment, Health and Natural Resources to map hydrogeomorphic land types.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (updated March 1999).

PRODUCT NAME:  Oblivision

SOURCE: Intelepix

ADDRESS:
+1 (877) 880-2445



 GOTOBUTTON BM_h_ info@intelepix.com 



 GOTOBUTTON BM_i_ http://www.intelepix.com  

PLATFORM: Windows 98/ME/NT/2000/XP/P Pro

DESCRIPTION: Oblivision is designed to combine the benefits of orthophotographs with the benefits of oblique photographs.  The software combines orthophotos with oblique images to produce a 360-degree view of a target area.  It is an interactive product that includes image analysis tools and some of the analytic capabilities typically found in civil engineering software, such as elevation and slope analysis of routes.


Oblivision geocodes oblique images and superimposes them onto orthophotos to produce a single visual data layer.  The software works with photographs taken by airborne cameras and by simple handheld cameras.  Exact camera settings and positions are not necessary.  The user selects four control points on the orthophotograph and on the oblique photo, and Oblivision does the rest.

System requirements: At least a Pentium III with 256 MB of RAM and a 64-MB graphics card.

Price: Price depends on the type and number of users.

Source of information:
Vendor literature (obtained November 2003).






Earth Observation Magazine (October 2003).

PRODUCT NAME:  Omni

SOURCE:  Autometric

ADDRESS:
7700 Boston Boulevard



Springfield, VA 22153



703-923-4000



 GOTOBUTTON BM_j_ sbarret@autometric.com 



 GOTOBUTTON BM__ http://www.autometric.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  Omni, part of the Edge Product Family, is a modeling and simulation package for precise sensor, satellite, air and ground-based object modeling.  It can be used interactively to generate real-time simulations in 3-D, and is used for orbital analysis, mission planning (including timing questions, sensor volumes, ground coverage, visibility, etc.), sensor coverage analysis, situational awareness, viewing multi-spectral images, etc.  Simulations can animate multiple, accurate perspective views from any location to any other location in 3-D space, using any simulated time span.


Simulations can include Earth at varying levels of detail, satellites with orbit traces, ground swaths and visibility lines, celestial bodies, sensors, etc.  3-D views are updated to adjust for changing positions of every object included in the simulation.  The field-of-view can be zoomed down to .0001 degrees and can be displayed interactively from any angle or location.  Omni's inputs include GeoSphere data, World Data Bank II, satellite imagery (e.g. Landsat), terrain data, and more.  Satellite positions are calculated by the SGP4 propagation algorithm used by NORAD and U.S. Space Command.


Users can edit, import, export and display simulation objects.  The Sensor-Data Matrix allows users to define brightness values on objects and brightness thresholds on sensors, to better model object detections by considering variables such as size, heat and communications capabilities.  The Imagery/Terrain option provides for the display of Wings Mission Rehearsal scenery and DTED files within the 3-D environment, and allows sensor-ground station intervisibility and terrain masking studies.


Omni is used by the U.S. Air Force's Space and Reconnaissance Demonstration Center, located within the Pentagon.  Omni has also been used for the JFACC Situational Awareness System (JSAS), which entails receipt and correlation of ELINT, AWACS and other forms of data through Talon Vision; UAV live feeds, standard NGA data and imagery in standard formats (e.g., NITF, SPOT, Landsat, etc.); 3-D visualization of satellites, aircraft and ground defense systems; etc.

System requirements:  * * *

Price:  $20,000 for the base model.  Imagery/DTED import and display option:  $10,000.  Real-Time Socket I/F:  $10,000.

Source of information:
JSAS literature (obtained May 1997).






Vendor literature (updated May 1996).

PRODUCT NAME:  OnSite Desktop

SOURCE: Autodesk

ADDRESS: 
111 McInnis Parkway



San Rafael, CA 94903



415‑507‑5000



 GOTOBUTTON BM_k_ http://usa.autodesk.com 

PLATFORM: Windows 98/2000/ME/NT/XP

DESCRIPTION: OnSite Desktop is intended for surveying, mapping, planning, civil engineering and facilities infrastructure management projects.  The software can be used to integrate and display raster and vector data from multiple sources.  OnSite Desktop is built on Microsoft .NET technology and has capabilities for thematic mapping and both 2-D and 3-D visualization.  Users can view terrain data from various 3-D perspectives, and can overlay other data onto the terrain.


Users can do flood analysis, cut/fill calculations and elevation differences, line-of-sight determinations, etc.  Users can also query distances and areas directly from onscreen data.


OnSite has capabilities for report generation, including report templates that can be saved for reuse.


OnSite supports Autodesk DWG, Autodesk MapGuide SDF, MicroStation DGN, Oracle Spatial, and ESRI E00 and SHP formats.  The also supports raster formats such as BMP, ECW, TIFF, etc.  There is a symbol library with more than 500 map-related symbols.


Users can customize the functionality of OnSite Desktop via a .NET-based API.


OnSite Destop is also available as part of the Autodesk Civil Series and the Autodesk Map Series.

System requirements: A 450-MHz Pentium II or AMD K6-II PC with 128 MB of RAM (256 MB recommended), 200 MB of disk space, a 1024 x 768 or better display with 4 MB of VRAM (32 MB recommended), Internet Explorer 5.5 or higher, and a CD-ROM drive. 

Price: OnSite Desktop 7 costs $1,195.

Source of information:
GeoWorld, December 2002.






Product literature (obtained November 2002).






CADalyst, November 2002.

PRODUCT NAME:  OpenEV

SOURCE: Atlantis Scientific

ADDRESS:
 GOTOBUTTON BM_l_ http://OpenEV.SourceForge.net 

PLATFORM: Windows, Linux, Solaris, IRIX

DESCRIPTION: OpenEV is an open-source tool for geospatial data exploitation.  It comprises a library and a reference application for viewing and analyzing raster and vector geospatial data.  The software supports 2-D and 3-D display, on-the-fly re-projection, image analysis, view manipulation (pan, zoom, rotate), etc. 


Atlantis Scientific plans to include OpenEV viewer technology with upcoming commercial product releases.

System requirements:  * * *

Price: Free.

Source of information:
Product literature (obtained February 2002).

PRODUCT NAME:  OpenGVS

SOURCE: Quantum3D

ADDRESS:
180 Great Oaks Boulevard



San Jose, CA 95119



408-361-9999



info@quantum3d.com  

 

 GOTOBUTTON BM_m_ http://www.quantum3d.com   

PLATFORM: Windows 95/98/2000/NT, UNIX, SGI IRIX

DESCRIPTION:  OpenGVS is an application programming interface (API) and real-time scene management system.  It relies on the availability of a lower-level renderer (Direct3D, 3dfx Glide, OpenGL or SimGL); its functionality begins where the lower-level rendering software ends.  OpenGVS manages the low-level 3-D graphics details so the application will run as fast as the hardware platform will allow.


OpenGVS is compatible with NetImmerse, RealiMation, SoftVR, SPACE Magic, Vega NT, Vtree and X-IG real-time 3-D scene managers.


OpenGVS supports 3-D Studio ASCII, MultiGen-Paradigm OpenFlight, Wavefront OBJ and TERREX TerraPage file formats.  The software preserves the model hierarchy, texture mapping and material mapping in 3D Studio files.  A formatter to convert Wavefront OBJ files into the OpenFlight format is included.  Support for TerraPage means that database size is essentially limited only by the amount of available hard disk space.


OpenGVS supports Quantum3D’s Sensor Post Processor (SPP) board, which provides hardware-implemented sensor effects such as optical blur, noise, reverse polarity, etc.  The board takes an input signal from a standard PC image generator system such as Quantum3D’s Aalchemy.  OpenGVS itself does not yet support the physics calculations for IR views, but this is planned for a future release.  


Advanced Rotorcraft Technology uses OpenGVS for its Apache, Cobra and Blackhawk helicopter pilot station simulators.  Adacel Technologies has chosen Quantum3D’s AAlchemy image generators and OpenGVS real-time scene management software for use in the U.S. Air Force’s Tower Simulation System (TSS) program.

System requirements: A recommended minimum configuration is a 166-MHz Pentium PC with 16 MB of RAM, a 1.2-GB hard drive, a 3-D accelerator card (OpenGL or Glide) and a CD-ROM drive.  Any graphics card that supports OpenGL under Windows will work with OpenGVS.

Price: $4,999.

Source of information:
Real Time Graphics, September 2002.






Vendor literature (updated July 2002).

PRODUCT NAME:  Open Scene Graph

SOURCE: Andes Computer Engineering

ADDRESS:
408-752-0114



 GOTOBUTTON BM_n_ don@andesengineering.com


 GOTOBUTTON BM_o_ http://www.openscenegraph.org 

PLATFORM: Windows 95/98/2000/NT/XP, FreeBSD, HP-UX, IRIX, Linux, Mac OS-X, Solaris 

DESCRIPTION:  Open Scene Graph is an application programming interface that is available under the Open Source paradigm.  The software uses a variety of techniques to optimize rendering and minimize the work required of OpenGL and the graphics hardware.  As a scene graph library, Open Scene Graph enables users to represent objects with a graph data structure, in which related objects can be grouped together.  This facilitates things such as the automatic management of levels of detail.


Currently implemented features in Open Scene Graph include view frustrum culling, small object culling, level of detail nodes, OpenGL state sorting, the use of OpenGL display lists, and the use of OpenGL vertex arrays.


Open Scene Graph has 3-D database loaders for OpenFlight (FLT), 3D Studio Max (3DS), Carbon Graphics (GEO), AC3D (AC), Alias/Wavefront (OBJ), Inventor (IV), LightWave (LWO/LW), Performer (PFB) and its own ASCII format (OSG).  The software can also read BMP, RGB, TGA, GIF, TIF, JPG, PIC, PNG, PNM and other file formats.  QuickTime animation is supported. 


Open Scene Graph makes use of dynamic libraries to enable users to plug in their own functionality, which can include file readers and writers.

System requirements: Standard C++ and OpenGL.

Price: Open Scene Graph has no license fees.  The source code is free.

Source of information:
Real Time Graphics, December 2002.

PRODUCT NAME:  OpenScene ModStealth

SOURCE: U.S. Army Topographic Engineering Center (TEC)

ADDRESS:
CEERD-TO-A



7701 Telegraph Road



Alexandria, VA 22315



703-428-3709



 GOTOBUTTON BM_p_ ngardner@tec.army.mil 



 GOTOBUTTON BM_q_ http://www.tec.army.mil  GOTOBUTTON BM_r_   

PLATFORM: SGI IRIX and Windows NT

DESCRIPTION:  OpenScene ModStealth is a modular visualization tool for real-time, 3-D depiction of the synthetic battlespace.  The software was developed for the Synthetic Theater of War (STOW) Synthetic Environments (SE) program.  The work was conducted at TEC under the direction of the SE Program Office.  The principal contractor was Lockheed Martin Information Systems. 


OpenScene ModStealth can simulate entities and environmental phenomena such as smoke, atmospheric transmittance, varying illumination with time of day, signal and illumination flares, vehicle dust, atmospheric clouds and fog, precipitation, dust clouds, explosion and weapon effects.  It maintains correlation of these phenomena with computer generated forces (CGF) software such as Joint Semi-Automated Forces (JointSAF).


OpenScene ModStealth is based on JointSAF architecture and shares many of the same libraries.  Many changes to JointSAF are automatically incorporated, such as new releases of High Level Architecture (HLA) Run Time Infrastructure (RTI). 


OpenScene ModStealth is an integrated set of software components.  Its image generator is based on SGI’s Performer software.
  

System requirements: The recommended configuration is an SGI Onyx-class computer running IRIX 6.2+ and Performer 2.02+ with four CPUs, 256 MB of RAM, 500 MB of disk space, 512 MB of swap space, RealityEngine 2 graphics, and at least two RM4 Raster Managers. 

Price: OpenScene ModStealth is Government off-the-shelf (GOTS) software, so it is available to all U.S. Government agencies.  Both SGI and PC versions are available for distribution, but the PC version is in beta release.

Source of information:
Program literature (obtained June 2001).

PRODUCT NAME:  OrthoEngine

SOURCE: PCI Geomatics

ADDRESS:
50 West Wilmot Street



Richmond Hill, Ontario



Canada, L4B 1M5



905-764-0614



 GOTOBUTTON BM_s_ info@pcigeomatics.com 



 GOTOBUTTON BM_t_ http://www.pcigeomatics.com 

PLATFORM: Windows 95/98/2000/NT, UNIX and Linux

DESCRIPTION: OrthoEngine is a suite of products designed for performing tasks required in producing orthoimagery products.  OrthoEngine Core software includes programs for producing the input components for orthorectifying imagery: project setup, DEM interpolation and formatting, and GCP and tie point collection.  The software can also be used to make imagery mosaics.


There are additional modules for 3-D viewing, feature extraction and editing; orthorectification of IKONOS imagery; autocorrelation of stereo imagery to produce DEMs; and orthorectification of Landsat, SPOT, IRS, AVHRR, ASTER, JERS, ERS and RADARSAT imagery.  

System requirements: A Pentium-based PC with 32 MB of RAM (64 recommended) and 40-50 MB of disk space.

Price: OrthoEngine Core costs $2,000.  Additional modules cost $3,000 to $4,000 each.

Source of information:
PE&RS, March 2001.

PRODUCT NAME:  OSim

SOURCE:  OriginalSim

ADDRESS:
5524 Patrick Street



Suite 302



Montreal, Quebec, Canada H4E 1A8



514-766-8868



 GOTOBUTTON BM_4_ http://www.originalsim.com 

PLATFORM: SUN and Silicon Graphics (SGI)

DESCRIPTION: OSim is designed to standardize and automate the creation of simulation components.  It is compliant with high Level Architecture (HLA) standards.  (Supposedly, all military simulation systems must begin complying with HLA on 1 October 1999, and all non-compliant systems must be phased out by 1 October 2000.) 


OSim has integrated simulation development capabilities, an analysis and design extension, debugging support and on-line documentation.


OSim’s object-oriented environment is designed to optimize the amount of coding required to develop applications or to integrate legacy components.  Features include automatic C++ code generation, VRML graphics integration, IP multicast object communication and real-time execution.


OSim is being used at the Air Force’s Air Mobility Command, the Navy’s Undersea Warfare Center and the Army’s White Sands Missile Range.  OriginalSim has also signed a collaborative research and development agreement with the U.S. Air Force Research Lab, Human Effectiveness Directorate (AFRL/HEA).  The AFRL/HEA’s Warfighter Training Research Division will use OSim Framework to investigate the development of High Level Architecture (HLA) capabilities as part of their Distributed Mission Training research and development efforts.  Sparta is using OSim Framework as a simulation development tool in STRICOM’s Advanced Tactical Engagement Simulations/Science and Technology Objective (A-TES/STO) research program.  OSim will be used to develop a simulation testbed to address challenges in enabling training and testing of emerging weapon systems.

System requirements:  OSim 4.0 runs on SUN and SGI workstations and automatically generates C++ code.  A future release will run under Windows NT and Java.

Price: Price varies with configuration.  A freeware version is available from OriginalSim’s Web site.

Source of information:
MT2, Vol. 4, Issue 4.






Vendor literature (updated April 1999).






Desktop Engineering, June 1998.

PRODUCT NAME:  Paint the Night

SOURCE:  U.S. Army CECOM Night Vision and Electronic Sensors 

Directorate (NVESD)

ADDRESS:
10221 Burbeck Road



STE 430



Fort Belvoir, VA 22060



703-704-3185



 GOTOBUTTON BM_5_ lorenzo@nvl.army.mil 

PLATFORM:  Silicon Graphics (SGI), Datacube

DESCRIPTION:  Paint the Night (PTN) is a cooperative effort involving CECOM NVESD and the Army Research Laboratory (ARL).  PTN is meant to support research and development, and to provide realistic electro-optical simulations for Distributed Interactive Simulation (DIS) exercises.


PTN is a DIS-compatible, thermal scene generation simulation system.  It integrates real-time sensor effects, atmospheric effects and other special effects in a high-resolution synthetic thermal scene, providing realistic electro-optic simulations for DIS exercises.


PTN technology includes the Optimized Synthetic Infra-Red (IR) Interactive Simulation (OSIRIS), which combines custom software with COTS tools.  Currently, OSIRIS includes 3-D thermal modeling, 2-D thermal texture generation, thermal atmospheric effects, effects for first and second generation thermal sensors, optimized scene rendering, high-resolution (down to one-meter post spacing) terrain, and aspect-unique trees.  


NVESD considers PTN to be a low-cost, flexible, modular system with potential applications such as multi-sensor target acquisition, training, development of tactics and doctrine, etc. According to NVESD personnel, commercial source code has been adapted and modified enough so that PTN can be considered "mostly home-grown" now. Centric’s Designer's Workbench (DWB) is used to "build targets," and Centric’s EasyScene provides PTN's 3-D display.  The DIS interface is provided by Aladdin ES 4.1.  


Thus, Aladdin is the foundation for the system's communications, using DIS protocols over a LAN to send data to EasyScene, which then uses the data to position players and to control the simulation.  Virtual infantry characters are given motion by Alias/Wavefront's Kinemation before being imported into EasyScene.  There are special effects (explosions, smoke, clouds, burning vehicles, etc.), some of which are created within EasyScene, and some of which are created by Alias/Wavefront's Dynamation before being imported into EasyScene. 


The system is meant to effectively recreate the experience of moving through a virtual night-time space, along with the sensation of looking through IR devices.  IR signatures and atmospherics include high-resolution terrain, trees, roads and targets.  Level of detail decreases as distance increases.


PTN was demonstrated at 1997's SGI-hosted Defense Simulation and Imaging Conference (DSIC 97).  The custom database demonstrated at DSIC 97 contained a 12-km x 16-km area, subdivided into 4-km x 4-km blocks.  The elevation grid had eight-meter postings.  In-house software was used to convert DTED to Wavefront's .obj format.


At the IMAGE Society's 1997 Special Interest Group (SIG) Symposia held on 14-17 July 1997 in Phoenix, the PTN Project Leader presented “Meeting Army/DoD Simulation Requirements,” and showed examples of his research.  One of the slides was a screen capture in which the image of a T-72 tank was in one window, profile data were in a separate window, image feature data were in another window and environmental data were in yet another window.  Environmental data included air temperature, transmission, visibility, cloud cover, etc.


There were also IR simulation slides that featured one-meter data of Fort Hunter-Liggett.  The scenes included tanks and tank trails.  Several slides showed Fort Hunter-Liggett at different times of day, to illustrate that scene characteristics vary dramatically with time.  For example, the wind can make a target disappear within a few seconds, due to rapid cooling.


The PTN Project Leader also described a project involving a simulated minefield.  Slides depicted an overhead IR view of the terrain where mines had been buried.  Analysis of the diurnal cycle indicated the best times of day for mine detection.  Depending on the time of day, hot or cold spots would appear on the IR imagery, facilitating detection of the buried mines.  This phenomenon is due to the fact that the temperature of a mine varies more than that of the surrounding earth.

System requirements:  * * *

Price:  Paint the Night is a government program.

Source of information:
NVESD presentation (July 1997).






NVESD literature/demonstrations (May 1997).

PRODUCT NAME:  PAMAP GIS

SOURCE:  PAMAP Technologies

ADDRESS:
6772 Oldfield Road



Suite 200   



Victoria, B.C.



Canada V8M 2A2



604-652-8895

PLATFORM: Windows 95/98/NT

DESCRIPTION:  PAMAP GIS is a raster and vector GIS package.  PAMAP GIS/AVS incorporates Advanced Visual Systems' Application Visualization System (AVS) into PAMAP GIS.  This gives PAMAP's GIS software advanced visualization capabilities.


AVS provides PAMAP GIS with superior visualization of 3-D data and the ability to combine GIS data with external data for display.  The system is flexible in terms of customization and the incorporation of object-oriented graphical programming.  PAMAP gives AVS transparent links to internal as well as external databases, and the ability to access geo-referenced data.


PAMAP GIS 5.2b can import and export ESRI shapefiles, and supports the Modified Transverse Mercator projection.

System requirements:  For DOS machines:  80286+, 2 MB RAM, math co-processor, 100 MB hard drive, a floppy drive, two serial and one parallel port, EGA or VGA, DOS 3.0 or higher.  For Sun-4 or SPARCstations:  256 color monitor, 12MB RAM, 300MB disk storage, 1/4-inch high density cartridge tape, Sun OS with OpenWindows 2.0.

Price:  * * *

Source of information:
Professional Surveyor, March 2000.






EOM, July 1995.






Vendor literature.

PRODUCT NAME:  Pavan

SOURCE: DataView Solutions

ADDRESS:
 GOTOBUTTON BM_u_ http://www.dataview-solutions.co.uk 

PLATFORM: PC

DESCRIPTION: Pavan is a Virtual Reality Modeling Language (VRML) compiler and project management toolkit for use in conjunction with MapInfo software.  Pavan provides capabilities for 3-D visualization from an existing map base within MapInfo.  Attributes such as digital imagery and sound can be attached to map objects.  3-D symbols can be placed atop 3-D terrain; these symbols can be hyperlinks to data tables, and can be scaled thematically to specific data fields. 


Pavan allows the creation of levels of detail within a GIS layer.  The details in these regions will switch only when the observer comes within a specified distance.


Any object in a scene can become a sensor.  Sensors can generate events such as teleporting an avatar to a new scene, starting or ending an animation, etc.  Events can be used to fetch hypertext and data records, synchronize audio commentary with the position of an avatar, begin an animation, control navigation, switch lighting and ambient sound, etc.


Pavan is compliant with the VRML2 standard.

System requirements: * * *

Price:  * * *

Source of information:
Vendor literature, acquired April 1999.






Business Geographics, November 1998.

PRODUCT NAME:  PC-DTED

SOURCE:  U.S. Army Topographic Engineering Center (TEC)

ADDRESS:
7701 Telegraph Road



Alexandria, VA 22310



703-428-6825



 GOTOBUTTON BM_v_ dvoyadgi@tec.army.mil 



 GOTOBUTTON BM_6_ http://www.tec.army.mil 

PLATFORM:  PC (DOS)




DESCRIPTION: PC-DTED was designed to quickly display National Geospatial-Intelligence Agency (NGA) DTED Level 1 from CD-ROMs.  Strictly speaking, the software is not a 3-D visualization tool, but is included in this survey due to its value as a means to verify the quality of digital elevation data, which are required for 3-D terrain visualization.


Users can view DTED as color-coded elevation ranges or as numerical values.  Full-resolution DTED (each screen pixel corresponding to an elevation post) can be displayed by specifying a center point for an area, or by displaying a larger area and then relocating the cursor to a new center point.  The program can also display overviews showing color-coded elevation data from all cells on a CD-ROM. 


The latitude, longitude and elevation of the cursor's footprint are updated as it roams around an areal overview.  At any time, users can choose to examine the values in the 9 x 9 matrix which makes up the cursor's footprint on the screen.


By changing colors and modifying ranges, users can examine the terrain in different ways.  This has led to the discovery of many areas that contain spurious data (replete with seams, discontinuities and corn rows); thus, the software has emerged as not only a 2-D display program, but as a useful quality control tool, as well.


PC-DTED has been distributed to Army terrain teams, major commands, the materiel development community and academia. GOTOBUTTON BM_w_ 
System requirements:  * * *

Price:  Free.  All requests by foreign nationals must be submitted through their embassy in Washington D.C. 

Source of information:
Digital Data Digest, Fall 1995.






Software demonstration, August 1994.

PRODUCT NAME:  PC-GMP

SOURCE:  Corvallis Microtechnology (CMT)

ADDRESS:
413 S.W. Jefferson Avenue



Corvallis, OR 97333



541-752-5456



 GOTOBUTTON BM_7_ info@cmtinc.com 



 GOTOBUTTON BM_8_ http://www.cmtinc.com 

PLATFORM:  Windows 3.1/95/NT

DESCRIPTION:  PC-GMP is a mapping package that combines capabilities for GPS (mission planning, job management, differential correction, analysis), GIS (ESRI shapefiles, AutoCAD DXF and ASCII files, color-coded classification, attribute search, data layering), raster image registration, contouring and volumetric calculations, COGO/CAD (total station survey data, road design, COGO, adjustments) and object linking and embedding (aerial photos, video, digital camera).


The CONTOUR/VOLUME module provides capabilities for 2-D and 3-D viewing and analysis.  Users can create contour maps from total station surveys, ASCII files, AutoCAD DXF files, ESRI shapefiles, Microsoft Excel spreadsheets and from the output of other CMT products (MARCH, MC-GPS and PC5L-GPS).  Users can select color ranges, specify scale factors, display grid lines or solid lines and customize axis labels.

System requirements:  * * *

Price:  $2,445.

Source of information:
Vendor literature (received December 1997).

PRODUCT NAME:  PCMS

SOURCE:  Petrospec Computer Corporation

ADDRESS:
1222 E. Arapaho Road #302



Richardson, TX 75081



214-644-3278

PLATFORM:  PC

DESCRIPTION:  The Personal Computer Mapping System (PCMS) is an integrated software package of processing, analysis and display modules.  Users can communicate with PCMS through an interactive control panel interface.  Most processes are controlled by a single panel which displays and explains the options and parameters.  


The Base System contains modules to input and manage data, produce basemaps and to produce grids and contour surfaces.  Gridding is based on moving least squares methods and biharmonic filtering.  Maps can be displayed on the monitor or output to a variety of hardcopy devices.


Approximately 50 surface operations are available, including addition of two surfaces, computing derivatives and more.  Frequently used map projections and spheroids are available for conversions between geographic and rectangular coordinates.  UTM, TM and polyconic projections are included.  Grids can be drawn on basemaps.  


The Base System Upgrade expands the set of gridding methods and includes cross sections, coordinate transformations and 3-D wireframe drawings.  Other upgrades are available for contour gridding, line gridding, lease drawing and labeling and volumes.  An AutoCAD interface converts PCMS files into DXF files.

System requirements:  PC with 640K RAM, 20 MB hard disk, math co-processor and graphics adapter.

Price:  PCMS for Windows:  $6,000.

Source of information:
Vendor literature (received March 1994).

PRODUCT NAME: PC-Nova

SOURCE: Aechelon Technology

ADDRESS:
1230 Oakmead Parkway



Suite 218



Sunnyvale, CA 94085



408-245-7421



 GOTOBUTTON BM_x_ sales@aechelon.com 



 GOTOBUTTON BM_y_ Http://www.aechelon.com 

PLATFORM: Windows

DESCRIPTION: PC-NOVA is a PC-based visual simulation system that uses Aechelon’s existing C-NOVA ICD and databases.  The software supposedly transforms commodity platforms into 60-Hz, high-resolution, multi-channel image generators.  The idea is that application performance is dependent primarily on the accelerating performance curve of commodity components.  PC-NOVA was developed using Intrinsic Graphics’ Alchemy development environment and is portable across many platforms, including PCs, game consoles and set-top boxes.


PC-NOVA’s technical characteristics include multi-channel and multi-processor support for up to 64 channels, sustained performance with load balancing, support for up to 2048 x 1536 pixels per channel, LOD hierarchical support with fading and priority, and real-time view frustrum culling.  The software supports adaptive terrain elevation rendering with LOD fading, with up to 25-meter post resolution and a 180-kilometer horizon.


PC-NOVA supports two cloud layers, 3-D clouds and storm cell rendering with wind effects.  Weather effects include lightning, haze and fog (linear, exponential and layered).  Particle rendering effects include snow and rain, with wind and speed effects.


PC-NOVA also provides explosion effects, smoke columns and impact markers, illuminating fires and chaff, tracer and small arms fire, missile plumes and trails, and muzzle flashes.  There are also rotor wash effects for sand, water and grass.  PC-NOVA also supports up to 40 moving air target entities with articulation, refueling, gear, plume, active light and weapon effects.


The software is also compatible with Aechelon’s C-RADIANT sensor rendering plug-in, which provides real-time physics-based NVG, FLIR and radar simulations.  Supposedly, AT-FLIR and Litening Pod II sensor simulations will be added in the future.

System requirements: * * *

Price: * * *

Source of information:
Real Time Graphics, September 2002.

PRODUCT NAME:  PEGASUS

SOURCE:  Scientific & Technical Analysis Corporation (STAC)

ADDRESS:
11250 Waples Mill Road



Suite 300



Fairfax, VA 22030



703-934-0462



 GOTOBUTTON BM_9_ aamcasey@stacinc.com 
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PLATFORM:  Windows 95/NT

DESCRIPTION:  PEGASUS is an orbital analysis and satellite simulation tool.  It can generate data such as rise and set times, sensor coverage times, opportunities for vehicle-to-vehicle or vehicle-to-site visibility, etc.  PEGASUS provides multiple-vehicle, multiple-site simulation with space-borne and ground-based access windows.


Simulations can be viewed in 2-D or 3-D.  The field of view can be conical, complex or rectangular.  3-D simulations can be viewed from several perspectives: vehicle- and site-fixed, earth-centered inertial and earth-centered fixed.  Day/night lighting effects can be activated.  Ground and orbit tracks can be turned on or off.  Users can select raster images for backgrounds, and can zoom in/out and pan.  Maps can be printed and copied to the clipboard.  


2-D map layers can be added, removed, hidden or moved.  Pegasus’ 2-D maps use ESRI MapObjects and are compatible with ArcView extensions.  Map layers can be selected from libraries.


Users can run multiple simulations simultaneously, using any number of objects.  Scenario objects can include satellites, aircraft, ships, ground vehicles, site, antennas, rockets and groups of similar or related objects (constellations of satellites, cities in a country, multiple antenna sidelobes, etc.). 


PEGASUS has been used by the CIA to model collector-to-target interaction.

System requirements: Any PC running Windows 95/NT 4.0 with 32 MB of RAM and 4 MB of video RAM.

Price:  Under $10,000 (quoted 03-97).

Source of information:
Vendor literature (updated February 1998).

PRODUCT NAME: PeopleShop

SOURCE:  Boston Dynamics (BDI)

ADDRESS:
614 Massachusetts Avenue



Cambridge, MA 02139



617-868-5600



 GOTOBUTTON BM__ http://www.bdi.com 

PLATFORM: Windows 98/NT

DESCRIPTION: PeopleShop helps users populate 3-D environments.  Users can load 3-D terrain models (in OpenFlight format); select characters, clothing and accessories (from menus); select vehicles; place characters and vehicles in the 3-D environment; create paths for the characters to follow; choose sequences of actions; specify decision logic; and edit and refine scenarios.  No programming is required.  Scenarios can be exported to high-end platforms or to third party products.


Generally, BDI’s DI-Guy is a programming tool, and PeopleShop is a point-and-click interface for placing characters created with DI-Guy into 3-D environments.  PeopleShop won Computer Graphics World’s 1999 Innovation Award. 

 GOTOBUTTON BM__ 
System requirements: A Pentium-based PC running Windows 98/NT.

Price: $9,500.

Source of information:
Vendor literature (obtained July 2000).

PRODUCT NAME:  Performer

SOURCE:  Silicon Graphics

ADDRESS:
2011 N. Shoreline Blvd.



Mountain View, CA 94039



650-933-7777



 GOTOBUTTON BM_|_ prdept@corp.sgi.com 



Http://www.sgi.com 

PLATFORM: Windows NT/2000/XP, IRIX and Linux

DESCRIPTION:  Performer is a subroutine library that runs on top of OpenGL.  It is used to facilitate the development of real-time, visual simulation applications.  Performer enables programmers to maximize the graphics performance of their code, because Performer applications can make automatic and optimal use of available system features and components on SGI machines.  This includes peak rendering performance, use of multiple CPUs, multiple graphics pipelines, real-time scheduling, etc.  



Performer's highlights include real-time fixed frame rate operations, automatic scene and load management, view frustrum culling, level-of-detail (LOD) evaluation, asynchronous paging of database geometry and imagery, automatic paging and management of textures with up to 8M x 8M texels, etc.


The software comes with header files and object code libraries for C and C++ users, code samples, a fly-through demonstration program, utility library routines and source code.  Performer reads more than 50 database formats including OpenFlight, VRML, DXF, OBJ and 3D Studio.  An S1000 Loader (available with Performer 2.0) enables the leveraging of SIMNET databases.  Performer itself has no modeling functions; SGI encourages the use of IRIS Inventor to build 3-D models.


Performer supports parallel implementation of application processing, cull traversal, and drawing.  Splitting applications and running them on separate CPUs offers potential speed-up factors of three or more.


Performer comes with more than 500 MB of sample code and sample applications, one of which is a visual simulation program called Perfly (Performer Fly-through) that provides a model for building real-time applications.  Perfly demonstrates terrain-following, eyepoint calculation, control input, performance monitoring and a flexible graphical user interface.  Several databases and source code for database loaders are also included.  


Performer also comes with an interface for C++ programming, a morphing function that smoothly transitions between 3-D models as they approach and retreat from view, a database paging feature that lets developers fly through visual databases that are larger than the total memory available, and native support for 64-bit applications.


Many third-party vendors have used Performer to create their own added-value products (e.g., Division's dVISE, Centric’s EasyScene and MultiGen-Paradigm's Vega).


Performer supports large MIP-mapped textures (4 million by 4 million), Active Surface Definition (ASD) for smoothly morphing LOD and paging of large terrain objects, asynchronous computation for drawing more dynamic scenes, Dynamic Video Resolution (DVR) for constant frame rates, support for range-correct layered fog using 3-D texture, triangle fans for representing terrain, etc.  Version 2.2 also includes new loaders for OpenFlight 15.4, OpenGL Optimizer API (.csb), the OpenWorlds VRML 2.0 demo loader from Draw Computing, and loaders for fast paging of geometry and image data.


SGI demonstrated Performer at the 1997 Interservice/Industry, Training, Simulation and Education Conference (I/ITSEC).  One demonstration entailed simulated flight through all of North America.  The imagery(supplied by Trifid) was Landsat data, resampled to 25 meters.  The SGI representative flew smoothly in real-time to points anywhere in the United States, including SGI's headquarters in Mountain View, CA and even to the Marriott World Center (the I/ITSEC site) in Orlando.

System requirements:  Any SGI workstation.  Performer supports OpenGL and IRIS GL programming toolkits; supports O32, N32 and 64-bit operation; and runs on IRIX 6.2 and later.

Price: A development package costs $750 for IRIX, but is free for Linux.  A run-time application is free for IRIX, but $750 for Linux.  (A run-time OpenGL Performer application for IRIX is bundled free with the operating system.  A development package of OpenGL Performer for Linux is available for free download.)

Source of information:
Real Time Graphics, December 2002.






Real Time Graphics, December 1998.






Real Time Graphics, April/May 1998.






Vendor literature (updated December 1997).

PRODUCT NAME:  PFPS

SOURCE: U.S. Army

ADDRESS:
amps@peoavn.redstone.army.mil

https://www.us.army.mil 
PLATFORM: Windows

DESCRIPTION: The Portable Flight Planning Software (PFPS) is an integrated suite of mission planning tools.  It includes FalconView, Combat Flight Planning Software (CFPS), Combat Weapon Delivery Software (CWDS), Combat Air Drop Planning Software (CAPS) and other software packages. 


PFPS can be downloaded from the Army Knowledge Online website.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained October 2000).

PRODUCT NAME:  PhotoModeler Pro

SOURCE: Eos Systems

ADDRESS:
101‑1847 West Broadway



Vancouver, BC, V6J 1Y6, Canada



604-732-6658



 GOTOBUTTON BM_~_ sales@photomodeler.com 



 GOTOBUTTON BM_�_ http://www.photomodeler.com 

PLATFORM: Windows 95/98/200/NT

DESCRIPTION: PhotoModeler Pro lets users build 3-D models and extract measurements from images.  It enables users to create 3-D representations of real-world objects and scenes.  A tutorial animation with sample images and projects is included.  


Users can trace on multiple overlapping images taken from different angles, and build detailed wireframe and photo-textured models.  Users can model points, lines, cylinders, NURBS curves and surfaces.  Users can also measure distances, angles, diameters, etc.  Perspective-corrected textures can be extracted and exported along with 3-D data.  Users can even extract 3-D data from single images (by specifying constraints).


PhotoModeler Pro supports images larger than 16 MB and can export DXF, IGES, 3DS, OBJ, VRML, RAW and X formats.


The use of PhotoModeler Pro is described in the June 2002 issue of Professional Surveyor, and the software is reviewed in the February 2001 issue of Photogrammetric Engineering & Remote Sensing.

System requirements: A 166-MHz Pentium-based PC with 32 MB of RAM, 30 MB of disk space and an 800 x 600 display with 32,000 colors.

Price: PhotoModeler 4.0 costs $795.

Source of information:
Professional Surveyor, June 2002.






PE&RS, February 2001.






Computer Graphics World, January 2001.






Vendor literature (September 2000).

PRODUCT NAME:  PhotoVR

SOURCE:  StrayLight

ADDRESS:
150 Mount Bethel Road



Warren, NJ 07059



908-580-0086



 GOTOBUTTON BM___ gardner@intersource.com 



 GOTOBUTTON BM___ http://www.intersource.com/~gardner/gallery.html 

PLATFORM:  PC

DESCRIPTION:  PC-based PhotoVR is a photorealistic VR engine which is used to create and explore 3-D virtual environments.  It features 8 frames per second interactive motion and freedom of view in 3-D environments containing up to 100,000 polygons with texture maps, reflections, multiple lights, transparency, bump maps and shadows.  Users can create 3-D designs with CAD or animation software, and then import them into PhotoVR to navigate the 3-D environment interactively in real time. 


PhotoVR directly imports 3-D designs from standard packages such as AutoDesk's 3D Studio, as well as AutoCAD with AutoShade.  Designs can also be directly imported from Topas Animator.  In each case, designs are imported with all shading settings intact, including lights, textures, colors, reflections, shadows, procedural textures, and bump maps.


PhotoVR's interactive speed remains constant regardless of scene complexity.  Typically, the software delivers 8 frames per second for changing the user's direction of view and 3-4 frames per second for motion within a scene.  This speed remains constant whether a scene has 10 polygons or 10,000 polygons.


Support is provided for HMDs, video tape recorders, NTSC and VGA monitors.  Input devices include Logitech 6D, SpaceBall, Polhemus Isotrak, Ascension Bird, trackball, joystick and mouse. Version 1.4 offers full screen motion video, CD-quality stereo audio, and real-time computer animation playback.

System requirements:  PhotoVR is delivered as an ISA single slot board.  It requires a 386 or 486 with 4 MB of RAM and at least 100 MB of disk space.

Price:  $995 to $2,995.

Source of information:
A/E/C Computer Solutions, Jan./Feb. 1995.

PRODUCT NAME:  Plan Plus

SOURCE:  The Logic Group

ADDRESS:
P.O. Box 50499



Austin, TX 78763



512-451-5707



 GOTOBUTTON BM___ ashley@logicgroup.com 

PLATFORM:  PC

DESCRIPTION:  Plan Plus is a comprehensive planimetering program.  It takes the features from the DOS programs PLANPLOT, Complex Plan, Radial Plan and PLANGRID and adds more features to provide a Windows planimetering program.  
Plan Plus includes PLAN for digitizing and viewing results, and adds features such as computation of well-bore drainage from volumetrics, computations of volume between digitized top and bottom structure maps, viewing of maps in 3-D and rotating these maps, analysis of complex maps containing multiple hills and sink holes, printing/plotting maps at different scales, creating DXF and HPGL plot files to import into AutoCAD or other programs, discretizing contour values based on user-defined grids, and checking digitization by comparing trapezoid and vertical slice volume methods.  Extra contours are generated automatically if a map does not have evenly spaced data.


3-D maps can be displayed and viewed from different angles, and with different line resolutions and height scales.  Cross-section and isopach maps can also be displayed.  Images can be saved on the Windows Clipboard or read into other programs such as Word or Corel Draw.

System requirements:  * * *

Price:  $2,000.

Source of information:
EOM, December 1995.






Vendor literature (November 1995).

PRODUCT NAME:  PLOT3D

SOURCE:  COSMIC

ADDRESS:
382 East Broad Street



Athens, GA 30602



706-542-3265



 GOTOBUTTON BM___ service@cosmic.uga.edu 



 GOTOBUTTON BM_A_ http://www.cosmic.uga.edu 

PLATFORM:  SGI, Cray, Convex, DEC, HP and Alliant

DESCRIPTION:  PLOT3D is an interactive graphics program designed for the visualization of computational fluid dynamics grids and solutions.  First, a program such as NASA's 3DGRAPE helps the user to generate computational grids to model an object and its surrounding space.  After grids have beenn designed and parameters have been specified, a flow-solver program such as INS3D is used to solve the system of equations governing flow.  With the solution file and a grid file containng up to 50 grids as input, PLOT3D can display up to 74 functions, including shock waves, surface pressure, velocity vectors and particle traces.  These 74 functions are organized into five groups:  grid functions, scalar functions, vector functions, particle trace functions and shock locations.


Graphical capabilities vary among available implementations.  However, the visual representations of objects and flow fields consist of points, lines and polygons with every implementation.

Point scan be represented with dots or symbols; color can be used to denote data values; perspective is used to indicate depth.

System requirements:  UNIX or VMS.

Price:  $400 for program, $65 for documentation.

Source of information:
Software Technology Update, Winter 1993.

PRODUCT NAME:  PolyTRIM

SOURCE:  University of Toronto

ADDRESS:
Centre for Landscape Research



230 College Street



Toronto, Ontario



Canada M5S 1A1



416-978-7197

PLATFORM:  Silicon Graphics

DESCRIPTION:  PolyTRIM is a toolkit that was created by the University of Toronto's Centre for Landscape Research.  The software combines visualization, modeling, scripting and interactive multimedia capabilities.  It enables users to move through landscape models consisting of terrain surfaces and 3-D objects.


The July 1995 issue of GIS World describes how PolyTRIM has been used to create 3-D objects such as buildings and texture-mapped trees from 2-D numeric data in an ARC/INFO database.

System requirements:  * * *

Price:  * * *

Source of information:
GIS World, July 1995.






Landscape Architecture, January 1994.

PRODUCT NAME:  PolyWorks

SOURCE: InnovMetric

ADDRESS:
2014 Jean-Talon Nord, Suite 310



Sainte-Foy, Quebec



Canada G1N 4N6



418-688-2061



 GOTOBUTTON BM_€_ ldoyon@innovmetric.com 
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PLATFORM: Windows NT/2000/XP

DESCRIPTION:  PolyWorks is software designed to process point cloud data, such as from 3-D digitizers and laser scanners.


Users can view data in 3-D; make measurements; analyze points to detect outliers; merge data from different scans; integrate data with floor plans, engineering drawings, survey data, etc.; generate contours, profiles and cross sections; calculate volumes; generate CAD models; etc.  The software supports a user-definable feature code library, which can assist in identifying features. 


PolyWorks can export files in TXT, IGES, DXF, STL, OBJ and VRML formats.  A plug-in is available to make the software work with MicroStation. 


PolyWorks software is used by Mosaic Mapping Systems, the Canadian Consortium for LIDAR Environmental Applications Research (C-CLEAR) and others to process LIDAR data.


PolyWorks was demonstrated to TEC members in February 2004.  In this case, it was used to process the output of Optech’s ILRIS-3D terrestrial laser scanner.

System requirements: At least a 1-GB CPU, 512 MB of RAM, 215 MB of hard disk space and 1 GB of swap space.  OpenGL is also required.

Price: Between $12,000 and $21,000.

Source of information:
Vendor literature (updated February 2004).

PRODUCT NAME:  PowerAnimator

SOURCE:  Alias/Wavefront

ADDRESS:
210 King Street East



Toronto, Canada



M5A 1J7



800-447-2542



 GOTOBUTTON BM_‚_ http://www.alias.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  PowerAnimator has two options: PowerModeler and Advanced Animation.  Worlds (a PowerAnimator plug-in) is in beta testing.  Worlds can read image and elevation data (NGA DTED and USGS DEM) to create real-world terrain scenes.  Another Alias/Wavefront product called TerraForma can be used to generate artificial terrain via procedural methods (fractals, tesselated NURBS, etc.).


PowerAnimator Worlds includes tools for creating 3-D, textured polygonal terrain scenes, based on image data and elevation data.  Tools for building BSP tree structures from polygonal models are also included.  Users can also manage, preview and export level-of-detail structures, including camera-to-object switching distances.


In an October 1997 demonstration, a representative of Alias/Wavefront used PowerAnimator to open a terrain scene (USGS DEM-based, with several building models).  An aircraft was inserted into the scene, and a procedural sky was added.  A curved flight path was created so that the plane could fly around a ridge.  He animated the plane to demonstrate its smooth flight along the path, then a rolling motion was included so that the plane would bank around the corner.  Graphs of the motion data could be viewed and analyzed.  A particle emitter tool was used to add visually appealing thrust effects to the back of the plane.  The animation was then saved in VRML format.


Alias/Wavefront software provides radial menus, one per mouse button.  Experienced users can work very quickly, executing functions by simply holding down keys and moving the mouse in different directions.  These menus can be customized to include the frequently performed functions of individual users.


Alias/Wavefront software is currently being used at DIA, NGA, NRO and numerous other government agencies.  

System requirements:  Alias/Wavefront products run on the entire line of Silicon Graphics computers.

Price:  PowerAnimator costs $7.5K (GSA).  Advanced Animation also costs $7.5K, and the Worlds plug-in costs $2K.  PowerPack (all of Alias/Wavefront's products) costs $30K.

Source of information:
Vendor demonstration, October 1997.





Vendor literature (acquired October 1997).

PRODUCT NAME:  Power Render 

SOURCE: Egerter Software

ADDRESS:
London, Ontario, Canada



519-641-7542



 GOTOBUTTON BM_ƒ_ http://www.egerter.com  GOTOBUTTON BM_C_ 
PLATFORM: Windows 95/NT and DOS

DESCRIPTION:  Power Render is a library of routines for programming 3-D applications.  It can stand alone or be used with OpenGL, Direct3D or Glide.  Users can design scenes and camera paths and watch them in real time with a preview utility.


Power Render includes a landscape editor.  Users can edit height fields, place objects on the landscape, add shadows, control fogging and viewing distance, etc.


Power Render can import models and textures from 3D Studio, 3D Studio MAX and LightWave.

System requirements: * * *

Price:  Power Render 2.6 costs $300.

Source of information:
Game Developer Buyers’ Guide 1999.






Vendor literature (obtained April 1999).

PRODUCT NAME:  PowerScene (aka CVPS)

SOURCE:  Cambridge Research Associates (CRA)

ADDRESS:
1430 Spring Hill Road



Suite 200



McLean, VA 22102



703-790-0505



 GOTOBUTTON BM_D_ PowerScene@cambridge.com 

PLATFORM: IRIX and Windows

DESCRIPTION:  PowerScene's development was funded by the Naval Air Systems Command.  The software generates geo-specific perspective scenes for tactical simulations to support situational awareness, orientation, planning and training.  The goal is to produce a system that can be integrated with future avionics and on-board computers to produce out-of-the cockpit views replete with feature, target, threat and threat envelope displays.  


PowerScene processes a heads-up perspective view coordinated with a plan view.  Displays of 640 x 480 (NTSC-compliant) up to 1280 x 1024 are rendered with 24-bit color and a field of view that is controllable over a range of 2 to 90 degrees.  The plan view shows imagery with an overlaid grid and point, line and area features along with own-craft position and the footprint of the perspective view.


PowerScene accepts viewpoint information from a variety of sources, and provides switching among them.  It accepts pre-calculated flight path points, viewpoints updated in real time through an integrated flight dynamics model, and viewpoints controlled by the user through the GUI.  Viewpoints have been controlled over SIMNET from UAV flight simulation interfaces with offsets for heading, pitch and roll set relative to platform position and orientation; from the aerodynamics models of tactical trainers; and from head tracker outputs of helmet-mounted display systems.


Database tools are included with PowerScene.  (There is no capability for orthorectification, however.)  PowerScene accepts NGA DTED and USGS DEM elevation data.  It also accepts ADRI, digital PPDB, SPOT, Landsat, NITF, TRIFID TrueVue, SIF, DIWS, ADRG, CADRG, VPF, DCW and digitized imagery from NAPP, NHAP, and other sources.


PowerScene supports both static and dynamic models.  Versions 11 and 14 of MultiGen's Flight format (FLT) are supported.  DXF models are supported via FLT, and Wavefront (OBJ) models are supported via Designer's Workbench.  CRA prefers to modify models to implement additional levels of detail.  Models can be textured if the host platform has at least 16 MB of texture memory.  Photo-textured 3-D cultural features such as buildings are not currently depicted.


Database generation takes two steps:  reading the data from the distribution medium, and transforming the data into PowerScene's internal tessellated format for dynamic paging.  The software features algorithms that allow unlimited database sizes.  Portions of large databases are retrieved dynamically during simulated fly-throughs, so database size is limited only by disk space availability.  Simulated flight at 30 Hz can be maintained with scenes rendered out to the horizon.  


PowerScene provides representative terrain texture, geo-specific terrain texture, synthetic texture, and flat or smooth shaded polygons.  To improve rendering efficiency, users can invoke reduced fidelity for portions of the scene that lie outside the region of interest or that lie away from the user's direction of gaze.  Time-of-day effects include sunrise, day, sunset, and night. Clouds and distance-proportional haze are also provided.  Water can be rendered with representative texture.


PowerScene renders dynamic objects with transient effect characteristics and dynamics provided from external systems such as SIMNET.  These effects include articulated photo-textured objects with real-time movement and transient effects such as gunfire, explosions, fire and smoke.


PowerScene's software environment comprises UNIX, ANSI C, OpenGL, Ethernet and TCP/IP, X-Windows and Motif.  The software runs in a distributed environment.  Interoperability has been demonstrated with COMPASS, EADSIM, TAMPS 5.0, TAMPS 6.0 and (via COMPASS) SOFPARS, AFMSS and CAPS.


A Windows version is supposedly now available.  PowerScene also now supposedly works in concert with FalconView, and supports GPS/telemetry tracking of the Predator UAV.


PowerScene has been used by pilots at Aviano Air Base to preview missions over Bosnia.  It has also been used to facilitate peace negotiations by helping leaders to visualize political boundaries, land cover and infrastructure.  PowerScene has been integrated with NTSC's HOTAS Tactical Trainer and SIMNET/DIS, where it has been used in SERCES exercises.  It was also involved in STOW-E and JWID 95.  As of July 1995, 18 PowerScene systems have been installed at 14 sites for the Army, Air Force, Navy, NGA, etc.  (Note:  The Air Force refers to PowerScene as Contingency Visualization Planning Support (CVPS)).


PowerScene Version 4.335 was demonstrated on both an Infinite Reality system and on an O2 at SGI's 1997 Defense Simulation and Imaging Conference (DSIC 97).  The O2 platform was used to display SPOT imagery of Bosnia, reminding attendees about PowerScene's involvement in the Dayton peace negotiations.  The Infinite Reality system was used for fly-through of Denver, using one-meter panchromatic data and five-meter Indian multispectral data (provided by SpaceImaging EOSAT).  Downtown Denver was populated by numerous untextured building models that had been exported from SOCET SET. 


According to the Naval Research Laboratory (NRL), a Cloud Scene Simulation Model (CSSM) has been integrated into PowerScene, so that the impact of clouds on mission effectiveness can be examined.  CSSM was developed by TASC under sponsorship from DARPA and the Air Force Phillips Laboratory.  CSSM uses meteorological input such as wind, temperature and moisture information.  


CSSM is a parametric model that uses stochastic field generation algorithms to synthesize the overall external structures and internal water density fields of a variety of cloud types.  The model’s output consists of 3-D fields of cloud liquid water content.


Visualization requirements were such that the images had to be derived from 3-D cloud data such as that available from CSSM, visibility effects between any two points had to be realistic, results had to support varying levels of data resolution to accommodate varying graphics hardware fidelity and databases, and the methodology had to be fast.


An approach that aggregates geometric primitives was chosen.  Many small graphic primitives are grouped together to form a total cloud structure.  Each primitive has its own attribute settings, so that transparency and lighting variations can be accurately modeled throughout a given cloud.  A transparency value is assigned to the texture of each cloud primitive, based on its liquid water content value.

System requirements:  A generalized configuration consists of an SGI Onyx Reality Engine (RE), one or  more Indy-series computers, a B&G  Systems flybox throttle and stick unit, and optional peripherals.  Typical systems include an Onyx with two or more CPUs, RE2 graphics and two or more raster managers, at least 8 GB of hard disk space, an 8-mm tape drive, a 21"  color  monitor, a keyboard and a mouse.

Price:  PowerScene is considered proprietary, but source and object code licenses are  available to government users under  certain criteria.  CRA offers both hardware and software support.  As of May 1996, CRA quoted a price of $400K, plus $25K per year for software support. An  RE2 configuration with color printer, vault, Sirius video, etc. costs about $380K.  As quoted in June 1996, a Maximum Impact system (including one year's maintenance from SGI and one year's software support from CRA) costs  $125K.  CRA encourages customers to buy  hardware from them, but it's not required.  There is a requirement to buy annual software  maintenance from CRA. According to CRA, there are two or three updates per year.

Source of information:
1998 NRL Review.






Vendor demonstration, May 1997.






Vendor discussion, June 1996.






Vendor demonstration, May 1996.






Vendor literature (updated May 1996).

PRODUCT NAME:  Professional Database Environment (PDE)

SOURCE: MultiGen-Paradigm

ADDRESS:
550 South Winchester Boulevard



Suite 500



San Jose, CA 95128



 GOTOBUTTON BM_„_ http://www.multigen-paradigm.com 



 GOTOBUTTON BM_E_ 
PLATFORM: * * *

DESCRIPTION: PDE is a project and process management system for the production of synthetic worlds for visual simulation applications.  The software is designed to complement MultiGen Creator, SmartScene and Vega.


PDE is designed to reduce database construction costs by providing an integrated project management tool with a process manager.  


PDE supports OpenFLight and SEDRIS formats.

System requirements: * * *

Price: * * *
Source of information:
MT2, Volume 5, Issue 1.

PRODUCT NAME: Profiler

SOURCE: AB Consulting

ADDRESS:
3939 North 48th Street



Lincoln, NE 68504-1401



402-464-8021

PLATFORM: PC (DOS)

DESCRIPTION: Profiler has digital terrain modeling capabilities.


Profiler can read ASCII coordinate files and export ASCII files and DXF files.

System requirements: * * *

Price:  $99.

Source of information:
Point of Beginning, November 2000.

PRODUCT NAME:  Pro-Surf

SOURCE:  GST

ADDRESS:
714-998-2900



 GOTOBUTTON BM_E_ http://www.civilsoft.com 

PLATFORM:  PC

DESCRIPTION:  Pro-Surf is a contouring and digital terrain modeling program for use within AutoCAD or IntelliCAD.  ProSurf accepts points from a data file and creates a triangulated irregular network (TIN), which is then used to produce contour maps or meshed digital terrain models (DTMs).


ProSurf expects data to be in an ASCII file containing an XYZ triplet for each point.  Points can also be read in other formats and converted to XYZ format.  The unregistered version of ProSurf can read only 250 points; the registered version can process 10,000 points.


Once points have been read, ProSurf displays them at the proper elevations.  Users can also display point numbers, point indices and elevation and point coordinates.  The unregistered version can display one surface, but the registered version can display up to ten different surfaces.


A TIN is used to compute contour lines, which can be displayed three ways: as straight lines interpolated from the TIN, as rounded (more aesthetic) lines, or as lines that honor the original data values by passing through the same points they represent.  The registered version can automatically generate elevation annotation along indexed contour lines.


There are four methods for displaying meshes: lines in just the X or Y direction, a mesh of lines in both the X and Y directions, a 3-D polygon mesh, or a shaded 3-D polygon mesh.  Users can specify the number of mesh units in each direction, or the unit of distance per mesh.  TINs created with the unregistered version are limited to 500 polygons; the registered version can create TINs with up to 20,000 polygons.


The registered version can be used to display cut-and-fill surfaces and to compute volumetric differences between two surfaces.

System requirements:  AutoCAD Release 12-14 or IntelliCAD.

Price:  ProSurf 3.50 is available as shareware, and can be downloaded free from  GOTOBUTTON BM_F_ http://www.civilsoft.com.  The registered version costs $89.

Source of information:
Vendor literature (updated June 1998).






CADALYST, June 1998.

PRODUCT NAME:  PVNT

SOURCE: Department of Information Science

ADDRESS:
Naval Postgraduate School



Monterey, CA 93943



831-656-2209



 GOTOBUTTON BM_…_ Baer@nps.navy.mil 



 GOTOBUTTON BM_†_ http://www.nps.navy.mil/cs/ 

PLATFORM: Windows 98/NT/2000 

DESCRIPTION:  PVNT is the result of the porting of legacy Pegasus code for perspective view generation and line-of-sight calculation to the PC platform.  The system is designed to address the generation and utilization of high-resolution terrain in tactical battlefield simulations.


With PVNT, a user can display perspective views and areal overviews simultaneously.  For example, perspective views can occupy the left and right sides of a computer screen, with a map view depicting their viewsheds in red and blue in the middle of the screen.  All views are linked and move interactively under joystick control. 


PVNT can import DTED and imagery.  There are capabilities for editing and feature modeling.  Users can improve and enhance a database according to new information gathered by local sensors, data reports, etc.    


Specialized versions of PVNT have been used to support operational tests.  The system is also being used for tactical weapons design by TRADOC and AMRDEC, and for after action review by OPTEC.


AMRDEC has used PVNT to compare the effectiveness of a TOW 2B with that of a TOW FF.  Target routes of interest were selected on a one-meter terrain data set.  Hit probabilities were calculated for each route point, from all possible attack positions within a radius of four kilometers.  Areas on the ground from which a single route point could be attacked by a TOW 2B and a TOW FF were colored red.  Areas on the ground from which a single route point could be attacked by a TOW FF only were colored green.  The additional successful attack areas, as indicated by the display, provided a measure of relative weapon effectiveness.  The accuracy of the result depended on line-of-sight calculations based on the high-resolution terrain.  

System requirements: Rates of 60 frames per second are supposedly attainable with a 700-MHz Pentium PC.

Price: Sample copies of executables and sample one-meter terrain data are available from Wolfgang Baer.

Source of information:
“Battlefield Visualization Using One Meter Terrain,” by Wolfgang Baer.
PRODUCT NAME:  PV-WAVE

SOURCE:  Visual Numerics

ADDRESS:
303-939-8797



 GOTOBUTTON BM_G_ info@boulder.vni.com 



 GOTOBUTTON BM_H_ http://www.vni.com 

PLATFORM:  UNIX, OpenVMS and Windows 95/NT

DESCRIPTION:  PV-WAVE is an environment for developing visual data analysis applications.  The software integrates graphics, data analysis, image processing, data animation and application development.  Its tools help users import data in any format, reduce and analyze data, display 2-D and 3-D graphics, animate data, customize applications and present findings in hard copy.


Users can visualize and manipulate large, complex data sets to detect and display pattens, trends, anomalies, etc.  The primary use is the visualization of complex databases in 3-D. Display modes include 3-D mesh surface plots, raster images, contour maps and volumetric displays, with various coloring and shading options.  Tools are provided to perform image profiles, magnify and warp images, control brightness, contrast, rotation, etc.  Complex databases can be manipulated with a wide variety of display formats.


PV-WAVE has a variety of features for connectivity/integration, data analysis and manipulation, 2-D/3-D plotting, 3-D surface display, N-dimensional visualization, volume visualization, general graphics utilities, image processing, data I/O and application development.


Source data can be entered in many ways.  PV-WAVE can read ASCII data, native binary, 8-bit images, 24-bit images, TIFF files and Sun Raster files.  The ASCII input function can read both free and fixed formats.  Custom input formats can be created so that nonstandard binary or image data can be read.


PV-WAVE includes hundreds of numerical and statistical algorithms from the IMSL Numerical Libraries.


The Jet Propulsion Laboratory's Measurement Technology Center has used PV-WAVE to visualize and analyze large, multi-dimensional data sets.  PV-WAVE has also been used by the Army Research Laboratory’s Scientific Visualization Team.

System requirements:  35 MB of disk space, 16 MB of RAM.  Point & Click requires UNIX workstations with X Window capabilities.  Motif, Open Look and SunView versions are available.  Command Language runs on major UNIX workstations and all DEC VMS platforms.  Personal Edition:  386/25 MHz PC running Windows 3.1, 8 MB RAM, 20 MB disk space and a math co-processor.

Price:  Version 6.1 for UNIX costs $3,995.  Version 6.0 for Windows costs $1,995.  

Source of information:
Desktop Engineering, August 1998.






Silicon Graphics World, October 1997.

PRODUCT NAME:  PV-WAVE Advantage

SOURCE:  Visual Numerics

ADDRESS:
9990 Richmond Avenue



Suite 400



Houston, TX 77042-4548



713-784-3131

PLATFORM:  UNIX, VMS, NT

DESCRIPTION:  PV-WAVE Advantage integrates IMSL's math and statistics libraries into PV-WAVE CL, which is also available as a stand-alone product.  Features include a widget toolkit for GUI customization, run-time licensing, on-line documentation in Frame, and Z-buffered graphics.  PV-WAVE can also directly link with databases and with user interface development, symbolic computation, desktop publishing, and gridding packages.


Numerical functionality includes linear systems of equations, approximation and interpolation, differential equations, Eigensystem analysis, optimization, analysis of variance, random number generation, and more.


Some options are Database Connection, and Maple.  Database Connection is an interactive link to commercial databases like Oracle and Sybase.  Users can open, query, select, subset and import data directly from the database into PV-WAVE Advantage.


The Maple option lets users work with exact numbers instead of numerical approximations.  Users can symbolically derive equations using Maple, and then graphically analyze or plot the equations using PV-WAVE Advantage.


Other options include GTGRID, for interpolation and extrapolation techniques to produce gridded datasets, surfaces and contours; and UIM/X, which has tools for making interactive user interfaces.  The Signal Processing Toolkit add-on module has functions for radar, sonar, acoustics, telecommunications, seismology, remote sensing, etc.


Version 5.0 includes a source code debugger, improved mapping functionality and HDF/netCDF file support.  (HDF/netCDF is a flexible format that lets users store different types of scientific data generated by different platforms.)  The debugger's capabilities include the display of source code currently being executed; the ability to edit source code from within the debugger, save it, recompile it and continue debugging; etc.  Sixteen map projections are included, as well as 3-D elevation plats and filled contours.  A world map database is built-in, from which users can plot grid lines, points, contours, vectors, images and text.  Pre-coded routines can be used to retrieve latitude and longitude from the map. 

System requirements:  24 MB of RAM, 35 MB of disk space.

Price:  PV-WAVE Advantage 5.0:  $6,995.  Database Connection:  $995.  Maple:  $1,995.  Windows NT version:  $2,995.

Source of information:
Vendor literature (updated 10-94).

PRODUCT NAME:  PX/IRIS Explorer

SOURCE:  DuPont Pixel Systems

ADDRESS:
2010 North First St.



Suite 403  



San Jose, CA 95131



800-542-1484

PLATFORM:  Sun workstations

DESCRIPTION:  PX/IRIS Explorer is DuPont Pixel's implementation of SGI's IRIS Explorer software.  The software is based on PX/IRIS GL, an implementation of SGI's IRIS GL 4.0 that supposedly provides five times the performance of Sun's XGL.  Users can achieve greater performance levels and 24-bit display capabilities by upgrading their systems with a DuPont Pixel accelerator.  


PX/IRIS Explorer allows users to create or tailor applications without programming.  Interoperability across multiplatform networks enables users to exploit the software without need for data transfer or conversion.  Users can manipulate pre-written functional modules to build applications.  Each module performs a self-contained function such as data input, format conversion, rendering, image processing, or computation.  Advanced users can create new modules using the Module Builder software engineering environment provided.  These modules can be incorporated into existing applications or can be made available to other users.

System requirements:  * * *

Price:  * * *

Source of information:
The Sun Observer, October 1993.

PRODUCT NAME: QT Viewer

SOURCE: The Johns Hopkins University Applied Physics Laboratory (JHUAPL)

ADDRESS:
11100 Johns Hopkins Road



Laurel, MD 20723-6099



443-778-7927



 GOTOBUTTON BM_‡_ techtransfer@jhuapl.edu 



 GOTOBUTTON BM_ˆ_ http://www.jhuapl.edu/ott/technologies/featuredtech/QTViewer/ 

PLATFORM: Windows 2000/NT

DESCRIPTION: QT (quad tree) Viewer is a 3-D model generation and manipulation package.  It was developed to facilitate the visualization and manipulation of large 3-D data sets, such as those obtained by LIDAR sensors.  The software’s performance is enhanced via improved data structures and on-the-fly level-of-detail rendering.  Depending on hardware resources, QT Viewer can interactively manipulate 3-D models of up to two GB (if they have been converted to one of the software’s native formats).


QT Viewer can display data as solid models, point clouds, or combinations.  Users can elect to hide or display data above or below specified elevation thresholds.  Users can fly freely through 3-D data, or choose other movement modes such as terrain-following or constant-altitude.  Users can also control their speed of movement and frame rate.  A compass and a map overview facilitate orientation.  Users can record animations, save screen shots, visually crop data, overlay image data onto 3-D surfaces, perform mensuration and generate line-of-sight or shadow maps.  The sun is positioned according to geographic position, date and time.  Shadows are generated in real time or offline.  There are options for the sky and for fog.  There is also support for collision detection.


QT Viewer was designed to import, display and manipulate 3-D LIDAR data, but the software is also suitable for other sources of geo-referenced 3-D surface data.  QT Viewer can view models that have been converted into one of JHUAPL’s formats (QTT, QTC, QDT, QVC or QTV) and can import raw height field data (ordered lists of floating point elevations or ASCII coordinates), GeoTIFF DEMs, and NGA DTED files.  The software can generate models from raw ASCII XYZ data (with or without intensity information), and can create and display either gridded and triangulated surface models or ungridded point cloud models.  3-D models are saved in a native quad-tree format (QTT, QTC or QDT).  QT Viewer can also export GeoTIFF DEMs.


QT Viewer is designed to maximize speed and potential model size on Windows desktop and laptop platforms.  The target platform is a mid-to-high-end Windows desktop or laptop PC with a mid-to-high-end consumer-level 3-D video card.  Supposedly, QT Viewer can generate gridded surface models from about 60 million points of raw XYZ data in ten minutes on a 2.4-GHz Pentium IV with one GB of RAM.  Any number of models can be viewed simultaneously, as long as the model size does not exceed the Microsoft Windows virtual memory limit of two GB.  However, performance will degrade if the model size exceeds the platform’s available physical memory.  


QT Viewer is the primary XYZ data processing tool of the U.S. Army Rapid Terrain Visualization (RTV) Program.

System requirements: An 850-MHz Pentium III with 384 MB of RAM and OpenGL support (an Nvidia GeForce 2, ATI Radeon 8500 or FireGL2, 3DLabs Wildcat 5110 or better).  Performance will degrade if a user’s model size exceeds the platform’s available physical memory.

Price: QT Viewer is available for license from the APL Office of Technology Transfer.  An individual site license costs $2,000.

Source of information: JHUAPL literature (updated April 2003).

PRODUCT NAME:  Quick Immersion

SOURCE:  MetaVR

ADDRESS:
37 Elm Street



Brookline, MA 0214-6813



617-739-2667



 GOTOBUTTON BM_I_ wgsmith@metavr.com 



 GOTOBUTTON BM_J_ http://www.metavr.com 

PLATFORM: Windows

DESCRIPTION:  Quick Immersion enables a user to produce MetaVR MDB databases from NGA DTED Level 1, for use in MetaVR's Virtual Reality Scene Generator (VRSG).  When a user with a DTED CD-ROM specifies latitudinal and longitudinal extents, a VRSG-compatible (MDB-format) database is automatically created.  


Quick Immersion provides the ability to apply imagery of arbitrary size to elevation data.  Users can simultaneously create a ModSAF CTDB version 7 database from the same source data.  Thus, fully correlated 2-D and 3-D databases can be created at the same time.


MetaVR’s WorldPerfect (VRWP) has replaced Quick Immersion.  VRWP is now the primary utility for building databases for MetaVR’s Virtual Reality Scene Generator (VRSG).  (See separate entry.)

System requirements:  * * *

Price:  $2,000. 

Source of information:
Vendor literature (updated 12-97).

PRODUCT NAME:  QuickSurf

SOURCE:  Schreiber Instruments

ADDRESS:
5500 Greenwood Plaza Dr.



Suite 225



Englewood, CO 80111



303-843-9400



 GOTOBUTTON BM_K_ sales@schreiber.com 



 GOTOBUTTON BM_L_ http://www.schreiber.com 

PLATFORM: Windows 3.1/95/98/NT, SGI and SUN

DESCRIPTION: QuickSurf is a surface modeling and analysis program that runs inside AutoCAD.  Users can generate and annotate contour maps, profiles, and sections; and can do volumetric computations.  QuickSurf converts surface data (e.g., points and breaklines) into contours, grids, triangulated grids and TINs.


Capabilities include processing of control points; posting of elevations at control points; contour labeling, smoothing, indexing and hachuring; profiles based on GRID, TIN or contours; cross-sections and volume calculations; automatic or user-defined grid cell size and number of intervals; and DXF output. 


Specific features include draping of 2-D data onto 3-D surfaces; slope analysis; rubber sheeting for overlays of maps of different sizes, shapes and projections; surface operations utility for grid mathematics; and wrap/unwrap for modeling of spherical surfaces.  Surface modeling methods include Delaunay triangulation, gridding to TINs, gridding with polynomials, kriging and trend.  Input for modeling is accepted from ASCII files generated by COGO programs, data collectors, spreadsheets and databases.


Users can color surfaces by slope, elevation, visibility, light, or the Z values of another surface.  Complete integration with AutoCAD eliminates shelling and DXF files.  A SHOW capability allows the user to view a TIN, grid, or contours upon command.


QuickSurf can generate meshes that have been resampled and broken down by material type, ready for animation by visualization software programs that support DXF and 3DS file formats.


QuickSurf has been used to generate terrain models and visual simulations for the National Center for Atmospheric Research in Boulder, CO.  The January 1994 issue of Photogrammetric Engineering & Remote Sensing describes a study in which QuickSurf was used to derive a DEM.

System requirements: * * *

Price:  $1,195.  QuickSurf Pro costs $1,495.

Source of information:
Vendor literature (updated February 2003).






RockWare Earth Science Software, Fall 1999.

PRODUCT NAME:  R2V

SOURCE:  Able Software

ADDRESS:
5 Appletree Lane



Lexington, MA 02420-2406



781-862-2640



 GOTOBUTTON BM_M_ info@ablesw.com 



 GOTOBUTTON BM_N_ http://www.ablesw.com 

PLATFORM:  Windows 95/98/NT/2000/ME/XP

DESCRIPTION:  R2V is a raster-to-vector conversion package, designed to automatically vectorize scanned sources such as contour maps.  An assisted (semi-automatic) vectorization option is available for complex maps.


R2v has capabilities for vector editing.  Users can move, split, join and trim lines.  There are various node-snapping options, and vectors can be smoothed via splines.  Users can associate attribution with lines and save the attribution in supported formats.  Point, line and polygon data can be digitized and edited and exported to supported formats.


After lines have been vectorized, it is usually necessary to attribute them manually.  R2V allows users to label a group of contours by setting the initial value and increment value and then dragging the mouse over the lines.  Individual lines can be selected and combined into polygons. 


R2V supports on-screen image and vector editing, labeling, georeferencing using user-specified control points, rubber sheeting, image classification, text symbol detection and recognition, automatic polygon layer creation, multiple layers, 3-D DEM and grid creation, 3-D display and image draping.  Labeled contour maps can be used to create DEMs in USGS DEM format.


There are interactive polygon editing tools, and there is support for polygon layer creation and multiple layers.  Small-format scanners can scan small sections and merge them together for vectorization and other processing,


Image processing functions include image classification, geo-referencing, dark background removal, de-speckling, smoothing, segmentation, etc.  High-resolution grayscale images can be colorized using spectral information from lower-resolution multispectral images.  Users can create mosaics from multiple images.  Warping and registration can be accomplished with bilinear transformation or triangulation.  R2V supports transformation between UTM, geographic and State Plane Coordinates.


R2V can import TIFF, GeoTIFF, PNG, GIF, BMP, JPEG and RLC formats; and also non-standard raw binary images.  The software can export ESRI Shapefile, ARC/INFO Generate, MapInfo MIF/MID, AutoCAD DXF, IGES, MapGuide STL, 3-D XYZ, USGS DEM and VRML formats.

System requirements: A 486+ PC with 16 MB of RAM (64 recommended), 4 MB of disk space, and at least an 8-bit SVGA display.

Price: $1,495.

Source of information:
GeoWorld, December 2002.






GIM, April 2002.

PRODUCT NAME:  RadarWorks

SOURCE:  Photon Research Associates (PRA)

ADDRESS:
 GOTOBUTTON BM_O_ productinfo@photon.com 



 GOTOBUTTON BM_P_ http://www.photon.com   

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION: RadarWorks is compatible with Paradigm Simulation’s Vega.  RadarWorks produces a real-time, physics-based simulation of an imaging radar operating against synthetic environments (natural backgrounds, cultural features and mobile objects).


RadarWorks generates a radar cross-section (RCS) clutter map and a sensor model of the actual radar device.  It maps scene materials to RCS values which are input to the simulated sensor display.  Using SGI’s Performer, RadarWorks computes radar shadows in real time.  These geometry-dependent shadows are computed for every object as the user flies through a Vega scene.  
RadarWorks uses the Texture Material Mapper (TMM) to generate material textures from all of the visual database textures.  The user creates material maps for each Vega texture by converting each texel from RGB into a linear combination of up to three materials.


Thus, RadarWorks uses Vega’s database (polygons and textures), material-coded textures, a database of mean backscatter coefficients for natural terrain, and a database of RCS values (as a function of frequency, polarization and geometry for each cultural feature in the scene).  The software also needs disk file arrays for responsivity, offsets and noise.


RadarWorks is available as a development system or as a run-time library.  Version 2.0 (released in August 1998) simulates Real Beam Ground Map (RBGM), Doppler Beam Sharpening (DBS) and Synthetic Aperture Radar (SAR).  RBGM produces a Plan Position Indicator (PPI) display by using parameters such as upper/lower scan limits, radar incident angle, range bin size and min/max range.  The DBS inputs are the same as for RBGM with additional features such as upper/lower limits on DBS gap, pulse repetition frequency, FFT size and nominal aircraft speed.  For the SAR simulation, users can modify the range to the center of the map, squint angle, map size, resolution method, motion compensation, frequency agility and nominal aircraft speed.

System requirements:  RadarWorks requires Vega.

Price:  (These prices were quoted in January 1998.)  RadarWorks costs $28,242.40, with $5,028.28 for annual support and $5,648.48 for a run-time license.  TMM costs $14,900.

Source of information:
Vendor literature (updated 09-98).

PRODUCT NAME:  RainDrop

SOURCE: Northrop Grumman PRB Systems

ADDRESS:
348 Miracle Strip Parkway SW



Suite 23



Fort Walton Beach, FL 32548-5263



850-244-3221



http://www.PRB.net/RainDrop

PLATFORM: Windows NT, SUN Solaris and SGI IRIX

DESCRIPTION: RainDrop is a photogrammetric tool that can be used to locate and measure features in a stereo image pair and output these measurements for use in other programs.


RainDrop can display stereo images using shuttered glasses and a stereo-capable monitor/video card.  If this hardware is not available, an anaglyph mode can be used.  Users can draw points, lines and polygons; extrude polygons; and generate wireframes and perspective views.  Version 3.1 can produce digital terrain elevation data (DTED) at levels 1, 2, 3, 4 and 5.  Terrain heights can be displayed as shaded relief images, wireframes or posts.


RainDrop's primary source of stereo imagery is NGA's Digital Point Positioning Database (DPPDB).  An interface lets users access and exploit stereo imagery from a DPPDB tape, and record resulting positional information.  RainDrop can also use DPPDB data from a server.  RainDrop can import National Technical Means (NTM) data and register this imagery to the DPPDB.  RainDrop supports NITF, DXF, SUN Raster and TIFF formats.  Tactical imagery can be imported and registered via a six-point tie process.


In addition to precise coordinates, RainDrop can produce target detail reports.  These reports include names, locations and types of features created during a session, along with their coordinates and associated accuracies.


RainDrop can save and import operator sessions and thus reconstruct stereo image pairs, wireframe models, digital elevation models, target detail reports, etc.


The Air Force’s 20th Intelligence Squadron (IS) used RainDrop to extract coordinates for priority targets in support of Operation Desert Thunder and Operation Allied Force.  Anteon includes RainDrop with its Desktop Imagery Exploitation Workstation (DIEWS).

System requirements: UNIX: SUN Solaris 2.5 (with OpenGL) or SUN Solaris 2.6+, or SGI IRIX 6.5+.  PC: A 200-MHz Pentium CPU running Windows NT 4.0 with service pack 3, 128 MB of RAM, 300 MB of disk space, a monitor capable of 1024 x 768 at 100 Hz, an 8-mm tape drive and a 3-button mouse.  Successfully tested video cards include Diamond Multimedia Fire GL 1000 Pro (8 MB) and 3Dlabs Oxygen 202, 402 and RPM.  NuVision 60GX and StereoGraphics CrystalEyes stereo hardware have been tested successfully. 

Price: RainDrop acquisition is managed from the Electronics Systems Center at Hanscom AFB, under the Theater Battle Management Core Systems program office. 

Source of information:
MIT, Volume 5, Issue 1.






Vendor literature (obtained August 2000).

PRODUCT NAME:  RapidScene

SOURCE:  Evans & Sutherland (E&S)

ADDRESS:
Simulation Division



600 Komas Drive



Salt Lake City, UT 84108



801-588-1530



 GOTOBUTTON BM_Q_ bluker@es.com 



 GOTOBUTTON BM_R_ http://www.es.com 

PLATFORM:  SUN, SGI, NT

DESCRIPTION:  RapidScene began as the software component of the ENVISION program's turnkey, field-deployable mission rehearsal system.  It accepts SOCET SET input and also generates perspective scenes from E&S ESIG-4000 run-time databases.  Scenes can be viewed on a monitor, printed on an image printer or written to a video recorder for playback at video rates.


Users can visualize pre-modeled databases from any viewpoint.  The viewpoint can be controlled interactively or via a predetermined path.  Wireframe fly-throughs run at 30 Hz; textured static scenes take a few seconds.  Models can be selected, placed and relocated from a model library.  Visibility, illumination and weather effects can be modified.


RapidScene visualization products can now be delivered via the Web using the E&S RSWeb Server.  RSWeb uses the server for rendering, thus enabling users to view large databases even on laptop computers.  RSWeb software includes the Web server, Java application and browser interface.  The software can be bought as an add-on to RapidScene or as a standalone server.


In April 1994, TEC members attended a RapidScene demonstration which entailed a fly-through of a dense urban database.  A 30-Hz wireframe fly-through appeared in a small window, with occasional generation of textured static scenes, each of which required 10 to 20 seconds to render.  The operator drove in wireframe mode at real-time rates throughout the city, pausing occasionally to generate fully textured perspective scenes at desired locations.


In February 1997, RapidScene for Freedom Series 1.0 (RapidScene software running on a SUN computer equipped with an E&S Freedom graphics accelerator board) was demonstrated at Hurlburt Field.  A small sample database was provided, containing terrain and a few models of buildings and trees.  The user's viewpoint was controlled via cursor position on a 2-D overview or a 3-D perspective window.  Image quality could be set to "reasonable," "good" or "best."  Terrain and features were rendered in wireframe, shaded or textured modes.  The interactive visualization occurred in near real-time, but slowed according to image quality and rendering mode.


In April 1997, the National Air Intelligence Center (NAIC) demonstrated RapidScene 2.3 on a SUN Ultra1 with a Creator3D board.  A small database (a patch of terrain with a few building models and tree models) was rendered in 3-D.  However, because the system lacked the E&S Freedom board, the 3-D view was interactive only in wireframe mode.  Textured 3-D scenes were static only.


At the 1997 Interservice/Industry, Training, Simulation and Education Conference (I/ITSEC) E&S demonstrated RapidScene/NT on a PC running Windows NT 4.0.  The platform used REALimage 1000, which is used in the FireGL 4000 and the AccelEclipse graphics accelerator boards. 

System requirements:  The field-deployable system requires a SUN workstation and several specific peripherals.  (The version demonstrated for TEC members in 1994 ran on a SUN SPARC 10 with 128 MB of RAM.)

Price:  The software-only cost is $50,000 (quoted in April 1994).  The entire field-deployable configuration (SUN ZX graphics accelerator, VCR, video mixer, image printer, etc.) was quoted at $175,000 in April, 1994.  A configuration that included one license of RapidScene/Freedom software, one Freedom 3400 graphics accelerator and one GB of texture memory was quoted at $99,000 in October 1996.

Source of information:
MS&T, Issue 1, 2001.






Demonstration, April 1997.






Demonstration, February 1997.






Vendor literature (updated October 1996).






Demonstration, April 1994.

PRODUCT NAME:  RAPIDsite

SOURCE:  Evans & Sutherland (E&S)

ADDRESS:
600 Komas Drive



Salt Lake City,UT 84108



801-588-1000



 GOTOBUTTON BM_‹_ http://www.es.com 

PLATFORM: Windows NT/2000

DESCRIPTION:  RAPIDsite is designed for the creation and interactive exploration of photorealistic 3-D site models that include landscapes and buildings.  


RAPIDsite is designed to model and texture a primary site of up to 500 meters on a side, with a less detailed but also textured perimeter of up to 2,000 meters on a side, and an image-based panoramic background that includes the sky.  Sites can include up to 50 new or existing buildings, with new or existing landscaping.


RAPIDsite has two configurations.  RAPIDsite Creator enables users to create site models from CAD, GIS and image data.  Sites can include 3-D terrain, vegetation, new and existing structures, and panoramic backgrounds.  RAPIDsite Explorer allows interactive navigation of sites made by Creator.  Users can define, edit, store and replay motion paths and generate digital video and still images of any viewpoint within the site.  RAPIDsite Explorer runs independently of RAPIDsite Creator; files generated by Creator can be viewed on a customer’s PC using Explorer alone.


RAPIDsite Creator’s tools for assembling scenes include Building Modeler, Cutout Modeler, Picture Modeler, Panorama Modeler, Terrain Modeler, Perimeter Texture Tool, Site Layout Tool and Site Texture Tool.


Site Layout Tool integrates CAD data and contours (for construction of the primary site) with DEMs and image data (for the perimeter area).  Site Texture Tool applies detailed textures to the primary site, and Perimeter Texture Tool allows colorization of grayscale imagery of the outer area.


Building Modeler can work with floor plans, roof plans and elevations in DWG format, as well as with RAPIDsite’s own building texture library.  RAPIDsite also comes with a model library of 3-D trees, cars and people; and a texture library of grass, asphalt, cement, etc.


Cutout Modeler lets users build billboard-like models comprising few polygons, with photorealistic texture and a transparency mask.  Users create a transparency mask interactively using something like a digital cookie cutter on a digital image.  This enables the creation of photorealistic models with complex silhouettes (e.g., trees), but with minimal polygons.  Cutout Modeler performs polygonal geometry generation, texture mapping, image resampling and model scaling automatically.


Picture Modeler supports single-photo calibration, which facilitates the process of constructing 3-D models from digital images.  Users can co-register combinations of data sources (i.e., perform rubber-sheeting).  Picture Modeler supports TIFF, JPEG, BMP, TARGA and PNG formats.


RAPIDsite’s Terrain Modeler can extract terrain geometry automatically from ESRI ARC/GRID files and from USGS DEM and SDTS files.  Users can input site plans and contours as ESRI Shapefiles and AutoCAD DWG files.  The software can use Shapefiles and DWG files to automatically generate parametric 3-D feature models and place them within a dynamic 3-D site visualization.  Terrain texture sources can include color and black-and-white images, including USGS DOQs in GeoTIFF format.


After scenes are assembled, they can be viewed interactively, rendered as high-resolution still images or converted into digital video (AVI files). 


RAPIDsite was used to create a 3-D model of Columbia, SC.  This process has been described in detail in the July 2002 issue of Geospatial Solutions.


CADENCE magazine gave RAPIDsite its 1999 Editor’s Choice Award.

System requirements: A Pentium II with an AGP slot, 256 MB of RAM, 500 MB of disk space, a 500-MB paging file, a CD-ROM drive, TCP/IP connection and a three-button mouse.  The system must include an OpenGL graphics accelerator card with 32 MB of texture memory, a 24-bit Z-buffer and a fill rate of at least 90M pixels per second.  

Price: RAPIDsite Explorer costs $1,995.  RAPIDsite Creator costs $5,990.

Source of information:
Geospatial Solutions, July 2002.






GEOWorld, November 2001.






Vendor literature (updated March 2001).






CADALYST, March 2000.






Real Time Graphics, March 2000.






Computer Graphics World, February 2000.






Spatial News, February 2000.

PRODUCT NAME:  REALAX

SOURCE: REALAX Software

ADDRESS:
1540 Broadway



Suite 29H



New York, NY 10036



212-782-5292



 GOTOBUTTON BM_Œ_ contact@realax.com 



 GOTOBUTTON BM_�_ http://www.realax.com 

PLATFORM: Silicon Graphics and Windows NT

DESCRIPTION:  REALAX provides modeling tools for generating virtual worlds.  Three main components are: RX/Scene, an editor for generating and editing virtual worlds; RX/Realtime, for importing scene hierarchies which are used for walk-through interaction; and RX/Terrain, a real-time terrain tool and database generation package.


The REALAX Viewer is available as a standalone product or as a Web browser plug-in.  It allows users to navigate through scenes.  Different flight modes and multi-window options are available, in addition to navigation buttons.  Models can also be viewed in stereo.  Models and scenes can be depicted in a variety of ways through the integration of switchable camera positions and animation process control.  Settings specified in RX/Scene and optional modules such as RX/Script are automatically used by the viewer.  


OpenGL and Optimizer graphics APIs are supported.  REALAX supports 3D Studio, DXF, Inventor, OBJ, MEDIT, OpenFlight, STL, VDAFS and VRML formats.

System requirements:  * * *

Price: A development package costs $10K.  A run-time application costs $6K.  Optional modules cost from $300 to $5K.

Source of information:
Real Time Graphics, December 1999.






Vendor literature (obtained March 1999).






Real Time Graphics, December 1998.

PRODUCT NAME:  RealiMation

SOURCE: RealiMation

ADDRESS:
2880 Zanker Road



Suite 203



San Jose, CA 95134



408-432-7221

PLATFORM:  Windows 95/98/NT (Intel), Windows NT (DEC Alpha) and Silicon Graphics

DESCRIPTION:  RealiMation is a tool set for real-time 3-D development.  Four components comprise the suite: a Software Development Kit (SDK); a Space Time Editor (STE) for creating and maintaining interactive scenes; RealiStorm plug-ins for 3D Studio MAX, AutoCAD, MicroStation and Softimage (for interactive previews inside the modeler of choice); and a free RealiView standalone viewer and Internet plug-in (allowing data to be sent to other users).  


RealiMation includes a scene creation and management API, designed to give the user complete control over his application.  It has a client-server architecture, wherein the application client communicates with the RealiMation server.  The server may be physically linked to the application as a library, or it may be distributed over several machines in a heterogeneous network.  Objects are stored in a binary file called a RealiBase, which stores the linkage and properties defining the 3-D environment.  The API interacts with the RealiBase to enable the application functionality.  The RealiBase stores views for use by an application. When accessed by an application, it can use this information in an environment-independent manner to describe the physical realization of the delivery platform.  This allows applications to be written without specific knowledge of the RealiMation server architecture.


Users can create their own models, or they can import and edit models created by other software.  Modeling tools allow editing and optimizing of faces, edges and vertices.  Surface normals inverted during importation can be corrected.  Texture and motion can be applied to models.  Textures can be applied to models using planar, cylindrical or spherical mapping.  


For example, a 3D Studio MAX, AutoCAD or MicroStation user can transfer a design to a RealiStorm session, optimize it for 3-D manipulation and then fly around the fully rendered 3-D scene in real time.  When in the RealiStorm environment, users can create fly-throughs via point-and-click, fly around the scene, and add additional nodes to flight paths.  The flight paths, along with their camera and model manipulations, can then be saved back to the original design or saved to RealiMation format for subsequent editing inside the STE.


The virtual world can be optimized for run-time efficiency.  Finished models can be adapted to lower levels of detail and switched, based on viewing distance or projected model size, on a per-model basis.  Behaviors and actions can be assigned to models, cameras, light sources, etc.  Cameras can track models, follow models, or move freely under user control.  Terrain-hugging 3-D fly-throughs can be created.


RealiMation can import MultiGen OpenFlight, DXF, 3D Studio (.3ds), DirectX (.x), VRML2 (.wrl), 3D Studio MAX (via RealiStorm plug-in), AutoCAD (via RealiStorm plug-in), MicroStation (via RealiStorm plug-in), Softimage (via RealiStorm plug-in), comma delimited files (e.g., from Microsoft Excel), RealiBase (.rbs), JPEG (.jpg), Windows Bitmap (BMP), Targa (.tga), Paintbrush (.pcx) and Silicon Graphics (.rgb, .rgba, .int and .inta) formats.  Users can export .rbs, .raf, .wrl, AVI movies (.avi) and Targa movies and single images  (.tga).  There are wizards for creating custom import and export filters. 


RealiMation is renderer-independent.  Drivers for OpenGL, Direct3D, 3Dfx Glide and RenderWare are provided.  Real 3D Pro 1000, Number 9 Imagine 128, Hitachi Spherix and 3Dlabs GLINT are also supported.  Users can select a renderer to suit their application, switch renderers on the fly, and even view the output from two renderers simultaneously.

System requirements: A 200-MHz Intel Pentium processor, a C/C++ compiler and 3-D acceleration.

Price: A development package costs $5,000.  A run-time application costs $100.

Source of information:
Real Time Graphics, December 2002.






Vendor literature (updated April 1999).

PRODUCT NAME:  RealScene

SOURCE: Flight Sim Central, LLC

ADDRESS:
820 Cartwright Road ‑ Suite 101



Reno, NV 89521



800-477‑SIMS GOTOBUTTON BM_Ž_ 


 GOTOBUTTON BM_�_ sales@flightsimcentral.com 



http://www.fscentral.com 

PLATFORM: Windows 98/ME/XP

DESCRIPTION:  RealScene enhances the underlying terrain for Microsoft Flight Simulator 2002.

System requirements: A 300-MHz Pentium PC with Microsoft® Flight Simulator 2002 software, 64 MB of RAM, 2 GB of hard disk space, and 3-D acceleration.

Price: $29.95.

Source of information:
Vendor literature (obtained July 2002).

PRODUCT NAME:  RealSite

SOURCE: Harris Corporation

ADDRESS:
Government Communications Systems Division 



P.O. Box 37



Melbourne, FL 32902



800-4-HARRIS extension 2130



 GOTOBUTTON BM_�_ http://www.harris.com  

PLATFORM: Windows NT, SUN and SGI

DESCRIPTION:  RealSite is a commercial plug-in for Harris’s MET, which is a GOTS product.  RealSite provides capabilities for generating and visualizing 3-D urban models, using imagery from multiple sources and sensors.  Because RealSite works with MET, it can use NTM data as input.  MET can also import ADRG, CADRG, CIB, LANDSAT, SPOT, NITF, TIFF and other formats.  Intended applications for RealSite include mission planning and rehearsal, line-of-sight analysis, etc.  A separate Harris product called InReality provides capabilities for scene navigation and analysis.


To collect a feature with RealSite, a user simply moves the cursor around it.  The software applies texture to models automatically.  Users can copy and paste to expedite the modeling of features that are identical.  RealSite exports models in several formats, including Inventor, Shape, DXF, VRML, and 3DF (which is proprietary to Harris).


RealSite cannot import models (e.g., pre-built CAD models in DXF format); it can only create models from scratch.  RealSite users can create, save and export just a single model.  Third-party software could be used to separate parts of a RealSite model.  For example, a user could export a RealSite model in DXF, and then use AutoCAD to divide the model as needed.


According to a Harris representative, there is also a completely automatic version of RealSite, but it costs $50K and requires at least 26 images and an extremely powerful computing platform (like an SGI Onyx2 Infinite Reality system with two raster managers).  (Supposedly, this software has been renamed, and the number of required images has been reduced.)  RealSite works with as few as two images.


RealSite and InReality were demonstrated at the 2001 Paris Air Show.  An operator used the software to determine the bast vantage point for a counter-sniper team to occupy in response to a hypothetical sniper threat.  Panoramic views from both the sniper’s location and several prospective vantage points for the team were manipulated till the operator determined which of the available alternatives gave the response force the greatest advantage.  The distance from the team’s location to the target was automatically calculated and displayed on the screen, and the view from the position selected for the team enabled the operator to make an initial assessment of the likelihood of collateral damage.


RealSite was demonstrated for TEC members in October 2002.  A Harris representative mouse-clicked on the vertices of a rooftop to form a polygon.  He then exported the model in Inventor (iv) format, and displayed it and rotated it using IVVIEW software on an SGI computer.  He also demonstrated RealSite’s cut-and-paste capabilities by dragging the polygon he had created to fit it around an identical building’s rooftop.  He exported the model in Inventor (iv) format, in order to display and rotate it on an SGI computer (using IVVIEW, a simple viewer for the Inventor format).  He then redid the model, using a different texture.


RealSite has been used to build a model of Jacksonville Landing in downtown Jacksonville, Florida.  The model is being used by Jacksonville’s police, fire and rescue, 911 dispatch, bomb squad, SWAT team and city planners.

System requirements: RealSite 1.0 is a plug-in available to users of Harris’ Multi-image Exploitation Tool (MET) 2.4.2.

Price: $16,500.

Source of information:
Vendor demonstration (October 2002).






Crime Mapping News, Summer 2002.






Armed Forces Journal International, September 2001.






Real Time Graphics, August 2001.

PRODUCT NAME:  REALTIME

SOURCE:  StereoCAD

ADDRESS:
655 S. Fair Oaks Avenue



Suite A-117



Sunnyvale, CA 94086



408-245-5201

PLATFORM:  PC

DESCRIPTION:  REALTIME is a 3-D visualization product by the maker of RT Texture for Windows (see separate entry below).

System requirements:  * * *

Price:  $995.

Source of information:
CADalyst, September 1995.

PRODUCT NAME:  Realtime

SOURCE: Primary Image

ADDRESS:
+44 08700-788888



 GOTOBUTTON BM_‘_ Laurac@primary-image.com 



 GOTOBUTTON BM_’_ Http://www.primary-image.com 

PLATFORM: * * *

DESCRIPTION:  Realtime is a plug-in to 3D Studio (3DS).  Primary Image has taken over the product’s development from TERREX, makers of Terra Vista.  The software is being developed in order to make 3DS-generated models suitable for real-time visual simulation.  

System requirements:  * * *

Price: * * *

Source of information:
Real Time Graphics, December 2001.

PRODUCT NAME: Relief Shade

SOURCE: Geomatics Systems

ADDRESS:
114 Inverary Crescent



London, Ontario



Canada N6G 3L8



http://www.geomaticssystems.com

PLATFORM: Windows

DESCRIPTION: Relief Shade is a standalone product designed to produce shaded relief images from digital elevation models.  The software creates an artificial light source to illuminate the elevation data, causing a pattern of light and shadows.  Slopes facing the light appear bright; slopes facing away appear shaded.  The software can use default parameters or user-specified parameters.


There is an option to generate a georeference file for the output shaded relief image.  The user has the choice of creating a TFW file or a MapInfo table (TAB) file.  He user can also control the color of the output image.


Relief Shade supports ArcGIS grids (ADF), ARC/INFO ASCII grids, SRTM files, SURFER grids, IDRISI grids, GTOPO30, USGS SDTS and ASCII DEMs, NGA DTED, USGS DOQ, NITF, GIF, TIFF, IMG, etc.

System requirements:  * * *

Price: $100.

Source of information:
Vendor literature (obtained June 2004).

PRODUCT NAME:  RenderStar 4

SOURCE:  RenderStar Technology 

ADDRESS:
P.O. Box 50330



Provo, UT 84606



800-763-7787

PLATFORM:  PC

DESCRIPTION:  RenderStar 4 (RS4) is a visualization and animation tool that runs inside AutoCAD.  It features Z-buffer technology and uses the entire 24-bit color range.  Features for walk-through and fly-by animations include wireframe preview, camera twist and graphic viewer. 


Effects include colored bit-maps, transparency, shadow-casting light sources, colored lights and halos.  Users can define cameras, light sources and sun location.  Settings can be quickly previewed.  Sun shadows are automatically generated when the user selects a city from the included database and adds a date and time.


RS4 reads 3DS (3D Studio) files (including material definitions) and can convert 3DS geometry into AutoCAD geometry, including layer and object information. 


RS4 includes a library of more than 300 pre-defined materials for direct use.  Materials can be edited in the materials editor, which features auto-fit, automatic reflection, bump mapping and environment mapping.


RS4's interface makes use of AutoCAD dialogue boxes and can read AutoCAD DXF and DWG files.  TGA, GIF, PCX, PS, BMP, FLC and FLI formats are supported for bit-maps and for output.

System requirements:  AutoCAD Release 13 for Windows.

Price:  Version 1.05:  $495.

Source of information:
CADalyst, April 1995.

PRODUCT NAME:  RightView

SOURCE:  Raytheon Systems 

ADDRESS:
P.O. Box 6171



Arlington, TX 76005-6171



817-695-2103



http://www.raytheon.com

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  RightView is a real-time graphic application designed to run on top of SGI's Performer.  It is a generic visual simulation system.  


The software's capabilities include FLIR and NVG simulation, terrain-following radar, continuous time-of-day variation, spherical earth simulation, multiple and independent cloud layers, support for moving models, etc.


RightView uses a T-mesh algorithm for rendering.  It uses a Hughes internal database format and outputs in .prf format.  The software supports database paging from disk.


Raytheon has demonstrated RightView using a one-meter database comprised of elevation data textured with 29 Palms imagery supplied by the Army.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (updated August 1998).






Real Time Graphics, February 1995.

PRODUCT NAME:  RISS

SOURCE:  Amherst Systems

ADDRESS:
30 Wilson Road



Buffalo, NY 14221



716-631-0610



 GOTOBUTTON BM_U_ webmaster@amherst.com 



 GOTOBUTTON BM_V_ http://www.amherst.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  The Real-time IR/EO Scene Simulator (RISS) is a real-time, hardware-in-the-loop simulation environment intended to meet training and testing requirements for infrared (IR) and electro-optic (EO) sensor systems.  RISS provides physics-based renderings of IR/EO scenes.  This report focuses on the RISSGen component of RISS.    


Amherst Systems' modeling and analysis tools enable users to evaluate scene requirements for specific sensor systems and create spatially, spectrally and temporally valid scene components for real-time simulation.  These tools are integrated into the Amherst Infrared Environment Simulation Tool (AIREST) and RISSGen modeling environments.


AIREST is an analysis tool built around PV-WAVE.  AIREST contains several digital sensor models and allows the investigation of IR/EO target signature, background signature and atmospheric effects relative to sensor geometry or one-on-one engagements.


RISSGen enables development of target, background, atmospheric and sensor models for use in real-time simulation.  RISSGen supports the internal generation of simulation models and the importation of models developed with AIREST or other modeling environments.  RISSGen is delivered with every RISS system and allows users to develop customized databases for their applications.


RISSGen provides an IR/EO modeling and database management environment.  It provides an integrated framework for building threat, false target, background and atmospheric databases from standard plume radiance models, missile trajectory models, terrain elevation data, measured and/or statistically derived clutter data and atmospheric models.  Resulting databases support IR/EO threat engagement simulation and scene generation.


RISSGen's graphical user interface (GUI) streamlines the setup and execution of legacy code for modeling atmospheric effects, IR/EO signatures and engagement dynamics.  Model results can be directly imported into RISSGen databases.


RISSGen also imports target signatures (SPIRITS, SPF/SIRRM, SPURC and PRISM), atmospheric propagation data (LOWTRAN, MODTRAN and OSIC), trajectory/kinematics (BLUEMAX II, TRAP, ESAMS and measured TSPI data), terrain data (DTED, DFAD, EasyT and user-defined), material properties (measured/modeled emission, absorption and diffuse and specular reflectivity; measured image texture and synthetic textures) and object models (DWB, DXF, Inventor, OpenFlight and SIF).


RISSGen creates and manages databases that include the atmosphere (described by LOWTRAN or MODTRAN), background (terrain and relocatable objects), extended target (3-D wireframe representations of missile, aircraft, etc. with material and temperature attributes assigned to facets), IRSUT (description of the IR system under test, specifying the sensor's operating characteristics that affect the generation of the IR scene), Color LUT (tables that map colors in the visible spectrum to radiance values in the IR scene), material (descriptions of the optical properties that affect the radiance of a target or background surface), object (geometric descriptions), platform (type and trajectory specification), point source (radiance data used to simulate a target's point source signature), target (mode), terrain (geometric description) and texture (background clutter data representing statistical variations in the radiometric properties background surfaces) databases.

System requirements:  RISS software runs on SGI computers.  Hardware requirements strongly depend on the user's application. 

Price:  RISS is modular and scalable, with configurations costing from a few hundred thousand dollars for software only up to millions of dollars for real-time, turn-key systems.

Source of information:
Vendor literature (acquired December 1997).

PRODUCT NAME:  RiverTools

SOURCE: Research Systems (RSI)

ADDRESS:
4990 Pearl East Circle



Boulder, CO 80301



303-786-9900



 GOTOBUTTON BM_•_ info@rsinc.com 



 GOTOBUTTON BM_W_ http://www.rsinc.com 

PLATFORM: Macintosh, Windows 95/98/NT and UNIX

DESCRIPTION: RiverTools is a product for digital terrain analysis and river network analysis.  The software is built with RSI’s Interactive Data Language (IDL).  Users can extract drainage network patterns and other kinds of hydrologic data from large DEMs.


A point-and-click interface provides analytical capabilities for digital terrain and river networks.  The software can extract drainage network patterns from DEMs up to 2.1 billion pixels (i.e., 46K rows x 46K columns).  This is accomplished via data compression techniques and a tree-based vector data structure.  RiverTools calculates the location and magnitude of streams and saves the information in a hierarchical tree file for display and analysis.


RiverTools measures more than a dozen quantities for each node in the river tree.  These include geometric quantities such as upstream area and channel lengths, elevation drops and slopes.  There are routines for analyzing the statistical distribution of geometric and topological quantities.


RiverTools includes a utility for converting data between different DEM formats; applying functions like rotations, unit conversions and byte-swapping to input DEMs; and resizing and displaying DEMs.  Users can render shaded relief maps, 3-D surface plots, contour plots, elevation profile plots, basin boundary and river network maps, etc.  ArcView Shapefiles can be imported and overlaid onto DEMs.  Results can be saved for output in several formats, including PostScript, GIF, TIFF, SUN raster, etc.


RiverTools 2.4 supports DEMs in ten formats, including USGS standard and SDTS, NGA DTED, GeoTIFF, ESRI BIL, ENVI IMG, flat binary, flat ASCII and irregular ASCII XYZ.  Users can export grids as ENVI IMG or ESRI raster BIL files.  The software can also read USGS DLG files, and read and write ArcView Shapefiles.  Users can save images in PostScript, GIF, TIFF, SUN Raster and other formats. 

System requirements: RiverTools runs on all versions of Macintosh, Windows and UNIX supported by RSI’s IDL software product.

Price: $500 for Macintosh or Windows; $1,000 for UNIX.

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  RMX

SOURCE:  Amerinex A.I.

ADDRESS:
409 Main Street



Amherst, MA 01002



413-256-8941



 GOTOBUTTON BM_W_ http://www.aai.com 

PLATFORM:  SUN workstations

DESCRIPTION:  Raster Map Exploitation (RMX) provides an interface for the access, display and manipulation of color raster map information.  Map display and support utilities provide the backdrop for user applications which require the overlay of spatial data onto a map background.  


Primary input consists NGA ADRG on CD-ROM.  RMX can determine the contents of an ADRG CD-ROM, extract 24-bit imagery of the user's area of interest, provide an overview image and a full resolution image, and store imagery on a hard disk as 8-bit, IFF-formatted files.


A file manager graphically manipulates map images and displays map image file and descriptive information.  Maps can be displayed in a window which can be resized and scrolled. Scale can be magnified or reduced. WGS 84 coordinates and ground distances can be displayed.


Map images can be converted from 24-bit to 8-bit formats, and IFF-formatted files can be converted to Rasterfile (SUN format), KBVision format or raw (binary pixel  values).


The DTED manipulation option enables the user to read NGA DTED tapes, extract an area of interest from the DTED file and output an IFF file, resample the IFF file to a user-defined resolution, and drape an ADRG image over the 3-D DTED elevations (using the SUN image processing board).

System requirements:  SUN workstation with X-Windows, UNIX and C; a high resolution, color display; and CD-ROM and high capacity disk drive(s).

Price:  * * *

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  ROCKWORKS

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745   



 GOTOBUTTON BM_X_ rockware@rockware.com 



 GOTOBUTTON BM_Y_ http://www.rockware.com 

PLATFORM:  PC 

DESCRIPTION:  ROCKWORKS is an integrated geological data management, analysis and visualization system.  The software geological toolbox includes tools for lithology, stratigraphy, geochemistry and geophysics, gridding, soil modeling, volumetrics, hydrology and hydrochemistry, etc.  Users can create point maps, contour maps, 3-D surfaces, etc.

System requirements: * * *

Price: RockWorks2002 costs $999.  Rockworks2002 plus RockWare Visual Seismic costs $1,799.

Source of information:
Vendor literature, Fall/Winter 2002.

PRODUCT NAME:  Rogue Spear: Urban Operations

SOURCE: Ubi Soft Entertainment

ADDRESS:
 GOTOBUTTON BM_–_ http://www.ubi.com 

PLATFORM: Windows 95/98

DESCRIPTION: Rogue Spear is based on Rainbow Six game technology.  The game will be modified to use maps and scenarios as requested by the U.S. Army.  The Army plans to use the game to teach strategy and tactics and to train troops to fight in urban terrain.  The game’s library of contents can be modified to reproduce real-world locations, e.g., of an embassy conference room.


Rogue Spear includes a mission editor, a replay feature, an observer mode, etc.

System requirements: A 266-MHz Pentium MMX PC with 32 MB of RAM (64 recommended), 200 MB of disk space, a Direct3D-compatible video card, and a quad-speed CD-ROM. 

Price:  $19.99.

Source of information:
Vendor literature (dated October 2001).

PRODUCT NAME:  RT Texture for Windows

SOURCE:  StereoCAD

ADDRESS:
655 S. Fair Oaks Ave.




Suite A-117



Sunnyvale, CA 94086



408-245-5201

PLATFORM:  PC

DESCRIPTION:  RT Texture for Windows offers real-time walk-throughs of textured 3-D models.  The software is written in C++ and uses Intel's 3DR graphics library.  (3DR is a scalable 3-D graphics library that runs native on the Pentium processor).  No special graphics accelerator is needed.  On a 486 PC, full-screen 16-bit performance reaches 5K polygons per second with fully textured models.


Users can import NFF, DXF or 3DS files and interactively navigate throughout in wireframe, shaded or textured modes.  Movement within RT Textures is controlled through the mouse, puck, stylus or keyboard.  Walk-throughs can be recorded.


The program renders any untextured materials based on the AutoCAD color of entities that are imported through the DXF file interchange.  An interactive color editor in RT Texture offers colors beyond AutoCAD's palette.  3DS textures are importable.  The next version of RT Textures will include an AutoCAD interface and other formats, including JPEG. 


Enhancements in RT Texture for Windows 1.1 include texture by layer inside AutoCAD, support for AutoCAD Release 13 and 3D Studio Release 4, support for all AutoVision and 3d Studio versions of textured 3DS files, additional navigation controls and an improved GUI.


Version 2.0 is supposed to feature faster object rotation and a Universal Texture Editor, and will support file formats such as TIF and GIF.


A separate program called RT Texture File Viewer V1.0 is available for $100, and can be used simply to display files.  This program will be built into the next version of RT Texture for Windows.

System requirements:  RT Texture for Windows requires a 386+ PC with 2 MB RAM.

Price:  RT Texture for Windows 1.1:  $495.

Source of information:
Real Time Graphics, July 1995.






Vendor demonstration (June 1995).






Vendor literature (obtained June 1995).

PRODUCT NAME:  RT Texture Lite

SOURCE:  StereoCAD

ADDRESS:
655 S. Fair Oaks Ave.



Suite A-117



Sunnyvale, CA 94086



408-245-5201

PLATFORM:  PC

DESCRIPTION:  RT Texture Lite is a reduced-functionality version of RT Texture for Windows (see previous entry).

System requirements:  * * *

Price:  $99.

Source of information:
CADalyst, September 1995.

PRODUCT NAME:  RTV LIDAR Toolkit

SOURCE: SAIC

ADDRESS:
 GOTOBUTTON BM_—_ http://www.saic-westfields.com/lidar/ 

PLATFORM:  PC

DESCRIPTION: Originally developed for the Joint Precision Strike Demonstration (JPSD) program, the Rapid Terrain Visualization (RTV) LIDAR Toolkit is a set of algorithms for extracting information from LIDAR data.  It includes tools for visualizing LIDAR data, extracting bare earth surface models, delineating and characterizing vegetation (including individual trees), mapping buildings, detecting road networks and power lines, and conducting other analyses.


The Toolkit’s visualization tools enable users to perform hill shading with diffuse lighting and 3-D rendering.  Feature extraction tools include capabilities for hypsography (extraction of bare earth DEMs, contour generation and spot elevations), detection of power utilities, vegetation (location of individual trees, creation and attribution of forest polygons), buildings (building attribution, building footprint capture and refinement) and roads. 


A user opens ArcView 3.2, then selects the LIDAR Toolkit extension.  This causes ArcView’s Spatial Analyst to load automatically.  The Toolkit’s main menu includes nine items that enable users to define a project workspace, import LIDAR data, import other data, extract bare earth DEMs, modify bare earth DEMs, automatically extract features, refine building footprints, add buildings to bare earth models and export data.  


A separate LIDAR utilities menu lets users reset data source defaults, establish shading effects, define areas of interest and clean directories.


The RTV LIDAR Toolkit imports LIDAR data as binary raster files or ArcView grid files.  The software can export grids to binary raster format and Shapefiles to 3-D Shapefiles.


The RTV LIDAR Toolkit was used to support counter-terrorism planning in preparation for the 2002 Winter Olympics.  The RTV LIDAR sensor was flown over Salt Lake City to produce a one-meter data set covering 129 square kilometers.  The Toolkit was then used to generate a bare-earth surface model and to extract more than 60,000 building footprints.  Each footprint was automatically squared and attributed with average and maximum height, roof type and other geometric information.


The National Geospatial-Intelligence Agency (NGA) also sponsored a project to use the Toolkit to extract features.  The RTV LIDAR sensor collected data over a 120-square-kilometer area.  The Toolkit was then used to deliver a bare-earth model with about 27,000 building footprints with associated attributes, more than 200,000 individual tree locations with associated heights, forested regions, and road networks.  Approximately 2,300 buildings were extracted as 3-D wireframe models with delineated superstructures.  NGA evaluated the RTV LIDAR Toolkit in August 2001.


The U.S. Geological Survey (USGS) has used the RTV LIDAR Toolkit to extract buildings and bare-earth elevation data for input to CATS (Consequences Assessment Tool Set) software, which was then used to simulate the flow of toxic gases through an urban area.


The U.S. Army Topographic Engineering Center has used the RTV LIDAR Toolkit to create a 3-D database of Fort Benning.

System requirements: The software runs as an extension of ESRI ArcView 3.2 and requires the Spatial Analyst extension.  ArcView’s 3-D Analyst extension is required for exporting 3-D Shapefiles.

Price: The software is written by SAIC and is proprietary.  A Government POC is Jeff Turner of the Joint Precision Strike Demonstration (JPSD) Project Office at  GOTOBUTTON BM_˜_ jeff.turner@nvl.army.mil. 

Source of information:
Elevation, April 2002.






RTV LIDAR Toolkit Users Manual (2 August 2001).

PRODUCT NAME:  RXterrain/Terra Vista

SOURCE: REALAX

ADDRESS:
235 West 56th Street



Suite 39P



New York, NY 10019



 GOTOBUTTON BM_™_ karin.schindler@realax.com 



 GOTOBUTTON BM_š_ http://www.realax.com 

PLATFORM: Windows NT

DESCRIPTION: RXterrain/Terra Vista is a standalone, modeler-independent terrain database generation package.  It is based on TERREX Terra Vista technology.


A Terra Navigator guides users through the multi-step process of terrain generation and editing.  Wizards, templates and a help system are designed to simplify the process of configuring simulation parameters.


Users can tune their databases for specific run-time hardware, software and simulations.  The Configuration wizard helps users evaluate trade-offs.  More sophisticated users can gain access to parameters that control the terrain triangulation process.


Terra Vista databases contain triangulated terrain with integrated cultural features.

System requirements: Minimum: A 166-MHz Pentium PC with 32 MB of RAM and an 800 x 600 display with 16-bit color.  Preferred: A 200-MHz Pentium PC with 64 MB of RAM and a 1024 x 768 display with 24-bit color.  OpenGL graphics acceleration is preferred but not required.  A CD-ROM drive is required for installation and data retrieval.

Price: $15,000.

Source of information:
Vendor literature (obtained March 1999).

PRODUCT NAME:  S-PLUS

SOURCE:  Statistical Sciences

ADDRESS:
1700 Westlake Ave. N.



Suite 500



Seattle, WA 98109



206-283-8802

PLATFORM:  SUN SPARC, DECstation, DEC Alpha, HP/9000, IBM RS/6000, SGI, Windows 95/NT

DESCRIPTION:  S-PLUS is a scientific visualization tool that offers an interactive environment for graphical data analysis, statistics and computational programming.  It can be used as an application package or as a development environment for custom data analysis and graphics applications.


Features include data analysis and statistics; 2-D and 3-D plotting (contour plots, 3-D data spinning, mesh surface plots with user-selected perspective), image plots, etc.); interactive graphics/data visualization; graphics device support (X11, OPEN LOOK, Motif, Apollo, SunView, PostScript, HPGL, etc.); I/O (ASCII files, keyboard input, binary files from user-written Fortran or C programs); etc.


NASA has used S-PLUS for determining the effects of clear-cutting in the Amazon region.


There is an S-PLUS extension for ESRI’s ArcView, which provides an interface between spatial data visualization and statistical data analysis and modeling tools.  It allows complex statistical analyses to be performed on ArcView GIS data sets.  S-PLUS for ArcView has been used in a study of Yosemite National Park to demonstrate that models based on elevation, slope and aspect can be used to predict vegetation class with reasonable accuracy.  There is also an S-PLUS module for ESRI’s ARC/INFO.

System requirements: 16 MB of RAM and 65 MB of disk space on systems running Solaris, AIX, DEC UNIX and Windows 95/NT.

Price:  $960 to $3,700 for single users; $2,000+ for site licenses.

Source of information:
EOM, July 2000.






ESRI ARC News, Summer 1998. 






SunExpert, October 1997. 






Vendor literature (very dated).

PRODUCT NAME:  S2Focus

SOURCE: General Dynamics Decision Systems

ADDRESS:
Scottsdale, AZ



888-274-6418



 GOTOBUTTON BM_›_ Fran.Jacques@gd-decisionsystems.com 

PLATFORM: * * *

DESCRIPTION: The Simulation System Focus (S2Focus) is designed to provide a framework for conducting and managing a variety of civil and military simulation exercises.  The product includes exercise management, visualization and analysis tools that enable the user to manage multiple simulations from a central location.


S2Focus complies with High‑Level Architecture (HLA) and Distributed Interactive Simulation (DIS) standards for interoperability with other simulation technologies.  It is also interoperable with Computer Generated Forces (CGF) software and complements CGF tools by providing additional functionality for visualization, management and analysis.


S2Focus includes a developer’s environment that enables users to tailor features to meet specific customer requirements.

System requirements: * * *

Price: $13,000 per site.

Source of information:
Vendor literature (November 2001).

PRODUCT NAME:  SABER

SOURCE: Mounted Maneuver Battlespace Lab

ADDRESS:
* * *

PLATFORM: * * *

DESCRIPTION: Simulation: Army after next and Battle Command future Environment for Re-engineering (SABER) is an integrated suite of modeling and simulation tools.  SABER was developed by Quality Research with funding from the Advanced Concepts and Technology II (ACT II) program.


SABER is designed to allow the Mounted Maneuver Battlespace Lab (MMBL) to inject experimental weapon systems or sensors into a scenario to perform what-if experiments in an integrated virtual battlespace.  Components of SABER include Virtual Workbench, Scenario Mission Planner and Data Collection Tool.

System requirements: * * *

Price: * * *

Source of information:
ACT II 1999 program literature.

PRODUCT NAME:  SAGE

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM_Z_ rockware@rockware.com 



 GOTOBUTTON BM___ http://www.rockware.com 

PLATFORM:  PC

DESCRIPTION:  SAGE is a raster-based GIS designed for generating and analyzing spatial models.  SAGE has capabilities for terrain analysis (determination of slope, aspect and hillshade), visibility analysis (including screening effects), distance measurement (Euclidean and non-Euclidean), generation of optimal paths, simulation of surface run-off, etc.  Maps can be displayed in 2-D or 3-D and saved as PCX files.  


ASCII data can be directly imported, but SAGE is meant to obtain data from SAGE Capture, a separate program.  SAGE Capture converts 2-D and 3-D vector DXF files to raster grid maps for input to SAGE, and translates between raster GIS and image processing packages.  Formats supported include ASCII, CSV, PC-MAP, ARC/INFO, IDRISI, ERDAS, TerraScan and VistaPro (export only).  The connection to VistaPro lets users create animations so that they can fly through their GIS data.


A product called SAGE Lite offers identical functionality, except that there is a limit of 65,537 cells (e.g., a 256 x 256 matrix).

System requirements:  SAGE and SAGE Capture require 500 KB RAM each.

Price:  SAGE and SAGE Capture cost $480 each.  A SAGE Bundle (one copy of SAGE and one copy of Sage Capture) costs $750.  SAGE Lite costs $190.

Source of information:
RockWare Earth Science Software, 1995.

PRODUCT NAME:  SAIM

SOURCE:  Syseca Computing Systems and Services

ADDRESS:
 GOTOBUTTON BM_http___www_syseca_thomson_csf_com  

PLATFORM:  * * *

DESCRIPTION:  The Systeme d'Aide a l'Interpretation Multicapteur (SAIM) is designed to serve as an interface between aircraft sensors and the French Air Force's intelligence chain.  SAIM is modular, to enable a range of applications from receiving intelligence data and imagery to processing imagery and facilitating mission rehearsal.  SAIM can incorporate a photogrammetric workstation for extracting 3-D coordinates, enabling the creation of 3-D target models.  These models can be textured and integrated with orthophotos for realistic depictions of sites.

System requirements: * * *

Price:  * * *

Source of information:
SIGNAL, October 1997.

PRODUCT NAME:  Sand Box

SOURCE:  Computer Explorations (CEI)

ADDRESS:
11220 South Memorial Parkway



Suite P



Huntsville, AL 35803



256-882-9490

PLATFORM:  Windows 95/NT

DESCRIPTION:  Sand Box is a terrain generation package.  Users can define world geometry for use in 3-D simulations, and can divide the world into manageable segments.  There are real-time texture controls.


Sand Box can read DTED directly from CD-ROMs.  Terrain can be saved in .cyb, .obj and .flt formats. 


Customized changes to the software are available via CEI consulting services.

System requirements: Sand Box runs on computers with real-time texturing capabilities, such as Intergraph workstations or other Pentium-based PCs running Windows NT 4.0 or Windows 95 with an OpenGL graphics card.

Price: Sand Box 2.0 costs $1,995 for a single-user license.  Source code is available for $49,995. 

Source of information:
Vendor literature (obtained November 1999).

PRODUCT NAME:  Satellite Tool Kit

SOURCE:  Analytical Graphics

ADDRESS:
220 Valley Creek Boulevard



Exton,PA 19341



800-220-4785



info@agi.com



http://www.agi.com  

PLATFORM:  Windows 2000/NT/XP, Linux and UNIX

DESCRIPTION:  Satellite Tool Kit (STK) is an analysis and visualization tool that facilitates the analysis of complex land, sea, air and space scenarios and to determine optimal solutions.  STK provides the analytical engine to calculate and display multiple 2-D maps to visualize time-dependent information for satellites and other space-related objects such as launch vehicles, missiles and aircraft.  The product’s core capabilities include orbit/trajectory ephemeris generation, acquisition times, and sensor coverage analysis for any objects modeled in the STK environment.  

AGI extends the capabilities of STK with STK/PRO, a collection of additional orbit propagators, attitude profiles, coordinate types and systems, sensor types, in-view constraints, and databases for cities, facilities and stars.  3-D visualization is accomplished via the STK Advanced Visualization Option (STK/VO).


STK/VO is a dynamic 3-D visualization environment that displays scenario information from the STK software suite.  This add-on provides realistic 3-D views of space, airborne, and terrestrial assets; sensor projections; orbit trajectories; and various visual cues and analytical aids.


Another module called STK/GIS provides an interface between the analytical capabilities of STK and GIS software such as ESRI’s ArcView.  STK/GIS leverages the functionality of STK and STK/PRO.  It broadens the analytical capabilities of both STK and ArcView by interfacing STK sensor footprints and swaths, antenna gain contours, coverage regions, ground areas, and facility sites with detailed GIS databases.


As a design tool, STK/GIS can be used to create facilities, area targets, and coverage regions, with their boundaries specified according to demographic, environmental, and other geographically referenced properties.  As an analysis tool, STK/GIS enables the user to analyze and associate geographically referenced data with STK footprints, sensor swaths, area targets, and coverage regions by relating them to GIS databases. 


The STK/GIS user can define points or regions by any number of geographically referenced specifications (e.g., urban populations, vegetation regions or political borders).  These points or regions can then be imported by STK and converted to facilities, area targets, and coverage regions.  The user can also initiate a GIS analysis by exporting STK sensor swaths and coverage areas to ArcView.


Thus, STK/GIS users can create Shapefiles and import them into STK to create STK facilities, sensor footprints and swaths, area targets, constellations, and coverage regions.  Similarly, users can take STK antenna contours, sensor swaths, area targets, facilities, and instantaneous sensor footprints and export them as Shapefiles in order to perform GIS analyses within ArcView.


STK/GIS with STK/Coverage supports design and analysis.  For example, a satellite television provider might wish to create a geostationary satellite sensor footprint and position it so it covers the maximum possible number of middle-income households.  Satellite operators might wish to determine what geographic and demographic environments their satellites pass over each day.  


Using STK/GIS and ArcView with the ArcView Tracking Analyst, a user can receive, process, analyze, and display real-time (e.g., GPS) data.  This combination of software enables the user to perform temporal and spatial GIS analyses in real time, and visualize the results in both STK and ArcView.  This facilitates understanding of the relationships moving objects such as military vehicles, aircraft, satellite sensors and ships have with each other and with their environments.


AGI also offers a Sensor Analyst tool, which calculates sensor coverage areas by invoking STK from within ESRI’s ArcMap application.  A prototype Geodynamic Display Manager allows analysts to query Geodatabases and visualize the results in 3-D.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (updated August 2004).

PRODUCT NAME:  Scenario Viewing System

SOURCE:  Southwest Research Institute

ADDRESS:
6220 Culebra Road




San Antonio, TX 78238



512-684-5111



 GOTOBUTTON BM_a_ info@swri.org 



 GOTOBUTTON BM_b_ http://www.swri.org 

PLATFORM:  Silicon Graphics

DESCRIPTION:  The Scenario Viewing System is a real-time, interactive simulation system, designed to enable the user to preview anticipated operational scenarios.  The system features 3-D displays of terrain and objects, an interactive 3-degrees-of-freedom flight model, heads-up display (HUD) simulation, rendering of NGA DTED, display rates of 15 frames per second, and user controls for record, playback, fast forward, rewind, restart and freeze.


The system performs real-time Ada-based simulation modeling and avionics display modeling.  Any type of platform and sensor system can be modeled.  The flight dynamics model computes the position, yaw, pitch and roll of the aircraft for each frame, based on user controls.  Aircraft parameters such as weight and thrust can be adjusted.


The HUD includes velocity, scale, pitch/roll bar, G-load, Mach, and steering points.  Altitude above terrain is computed and displayed in each frame to provide correlation between the terrain and the flight path.

System requirements:  POSIX 1003.1, X Windows XPG33, IRIX 4.0, GL graphics.

Price: The Scenario Viewing System was a prototype as of November 1992.

Source of information:
Vendor literature (dated November 1992).

PRODUCT NAME: Scene Express

SOURCE: 3D Nature LLC

ADDRESS:
5740 Olde Wadsworth, Suite C



Arvada, CO 80002



303-659-4028



http://www.3dnature.com

PLATFORM: Windows 2000/XP

DESCRIPTION: Scene Express is an add-on to World Construction Set (WCS) 6 and Visual Nature Studio (VNS) 2.  It enables users to export projects in various formats, for use in other software.  Scene Express exports terrain, textures, foliage, 3-D objects, water, skies, fog, and other landscape elements.


Scene Express relies on the data import and conversion capabilities of its host program, which must be either WCS 6 or VNS 2.  Note that Scene Express for WCS is subject to export file size limitations that Scene Express for VNS is not.


Scene Express can output landscapes in VRML, 3D Studio MAX/VIZ (3DS/PRJ), Virtual Terrain Project (VTP), NewTek LightWave, OpenFlight, and NatureView Express formats.  The software also supports stereo lithography by exporting data in STL format, whereby files are ready for machining into solid physical models.  


Scene Express ships with Nature View Express, a real-time 3-D viewer that may be distributed without additional licensing fees.

System requirements: A one-GHz processor, 512 MB of RAM, one GB of disk space, 16-bit or 24-bit color, and a 1024x768 OpenGL-capable display.

Price: Scene Express for WCS 6: $399.  Scene Express for VNS 2: $699.  A Scene Express and WCS 6 bundle: $1,395.  A Scene Express and VNS 2 bundle: $3,175.

Source of information:
Vendor literature (updated April 2004).

PRODUCT NAME:  Scenemaker

SOURCE:  Thomson Training & Simulation

ADDRESS:
2000 East Lamar Boulevard



Suite 300



Arlington, TX 76006-7337



 GOTOBUTTON BM_ http://www.tts.thomson-csf.com  

PLATFORM: Silicon Graphics (SGI)

DESCRIPTION: Scenemaker is the database generation system for TT&S’ SPACE magic.  Scenemaker comprises a suite of tools that enable database modeling to be carried out independently of the visual simulation system.  Finished databases are transferred to the image generator via an Ethernet link.


All of Scenemaker’s tools are invoked from a single top-level window.  The Database Modeler decides which type of data is required (i.e., terrain, texture or models) and selects the appropriate icon.  Windows containing the required modeling functions are automatically opened.


Scenemaker’s main tools are IDEAL5 (for 3-D modeling), PhotoShop (for texturing), MODTER (for terrain generation) and TRANSLATOR (a run-time database builder).  


Scenemaker’s terrain tools support SPACE magic’s real-time Delaunay algorithm for continuously varying levels of detail on the terrain.


Source materials can include DTED, DFAD, SIF, DCW, Vmap products, OpenFlight databases, imagery, etc.

System requirements: Any SGI workstation.

Price:  * * *

Source of information:
Vendor literature (obtained August 1998).

PRODUCT NAME:  Scenery Animator

SOURCE:  Natural Graphics

ADDRESS:
P.O. Box 1963



Rocklin, CA 95677



916-624-1436

PLATFORM:  Amiga and Macintosh

DESCRIPTION:  Scenery Animator is a 3-D terrain generation program that can create real-world landscapes from USGS DEM data, imported gray-scale maps, or from its own fractal terrain generator.  Both animations and static scenes can be rendered.  Dithering algorithms can be used to generate apparent detail to about six inches.  


User-specified landscape features include vegetation, soil, snow, rock, both random and manual tree placement, lakes and rivers (with or without waves), sun position, cloud cover, night skies and stars (accurately located).  Several landscapes (Yosemite, the Grand Canyon, Oahu, Mt. St. Helens and the moon) are included with the program, and more than 20 additional ones are available separately.


Users see the landscape via an orthographic view with color-coded elevations, a perspective view, and a floating control palette that provides numerical controls for precise positioning.  The windows complement each other, providing tools for visual and coordinate positioning as well as feedback during navigation.


3-D models can be imported, positioned and rendered in landscape scenes.  Once loaded, models can be positioned by clicking on an overview map.  The software can rotate, resize and animate these 3-D objects.


The Preview window is used to adjust the camera placement and to view the animation path using simple, shaded images.  An overhead topographic view is also available for depicting contours and for facilitating the determination of initial and final camera positions and in-between points.  The animation path can be linear or curved.  The user can adjust the camera's height, pitch and roll.  The focal length can be adjusted to simulate normal, telephoto and fish-eye fields-of-view.


Time-lapse effects can be created by animating the clouds and the position of the sun.  Water levels can be adjusted to simulate flooding.


Scenery Animator can create 24-bit IFF files for single-frame recordings as well as 16-color, 32-color, DCTV, 8-bit and 18-bit frames and animations.  Using an Amiga 1200 or 4000, both 18-bit and DCTV true-color animations, over-scanned and interlaced for video purposes, can be played back in real time at 30 frames per second.  PCX frames can be rendered as well.  Resolutions for both frames and animations can range from 320 x 200 pixels to 1,536 x 482 pixels.  The Macintosh version

supports QuickTime, TIFF and PICT formats.

System requirements:  Amiga:  AmigaDOS 2.0 or higher, 3 MB RAM.  Macintosh:  System 6.0.7 or higher, 4 MB RAM and a color monitor.  Native Power Macintosh and 680X0 versions are available.

Price:  Amiga version:  $99.95.  Macintosh version:  $120.00.  Currently, 30 additional landscapes are available at $10 each.

Source of information:
Vendor literature (updated February 1995).

PRODUCT NAME: SceneVision-3D

SOURCE: 3rdTech

ADDRESS:
119 East Franklin Street



Third Floor



Chapel Hill, NC 27514-3620



919-929-1903



info@3rdtech.com



http://www.3rdtech.com 

PLATFORM: * * *

DESCRIPTION: SceneVision-3D is software for the display and analysis of crime scene or accident scene data captured with 3rdTech’s DeltaSphere 3000.  Users can organize, display, measure and annotate images and 3-D data for use in investigations, analyses and presentations.


With SceneVision-3D, a user can measure the distance between any two points and define the measurements of any objects in a scene, navigate in 3-D and view a scene from any perspective, draw 3-D lines of sight and bullet trajectories, associate photographs with locations, attach labels and annotations, and create scene sketches from measured data.


System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained October 2003).

PRODUCT NAME: SCOP++

SOURCE:  INPHO GmbH

ADDRESS:
Smaragdweg 1



D-70174 Stuttgart, Germany



+49-711-228810



 GOTOBUTTON BM_�_ sales@inpho.de


 GOTOBUTTON BM_ž_ http://www.inpho.de 

PLATFORM: Windows XP/2000/NT 

DESCRIPTION: SCOP++ is designed for digital terrain modeling.  The software has an object-oriented, modular structure and a graphical user interface.  There are capabilities for interpolating and filtering digital terrain data, and for overlaying raster and vector graphics.  


SCOP++ has a LIDAR module that uses hierarchical filtering techniques that enable processing of large amounts of data for automatic classification of raw point cloud data into terrain and off-terrain points.


SCOP++ can import and export digital images, digital terrain models, and vector data.


INPHO’s development partner for SCOP++ is the Institute of Photogrammetry, Technical University of Vienna.

System requirements: A PC with 64 MB of RAM (256 recommended), 50 MB of disk space, and a 1024 x 768 display.

Price: The SCOP++ Kernel Module costs $5,000.  The SCOP++ LIDAR Module costs $4,000.  The GVE Editor (for quality control) costs $2,000.

Source of information:
Vendor literature (obtained November 2002).

PRODUCT NAME: SCOUT

SOURCE: Kinetic Solutions

ADDRESS:
4227 Earth City Expressway South



Suite 160



St. Louis, MO 63045



314-770-9090



 GOTOBUTTON BM_Ÿ_ http://www.kineticsolutions.net 

PLATFORM: Windows NT/2000

DESCRIPTION: SCOUT (Specialized Crisis Operations in Urban Terrain) is a software application designed to support tactical response teams during crises that occur within critical infrastructure (locations such as schools, power plants, courthouses, embassies, sports arenas, airports, etc.).  It is designed to provide crisis managers with data regarding the interior environments of buildings and other structures.  A user can remotely access images and descriptive data about a facility, and can roam virtually from room to room and floor to floor within a building to track response teams.


SCOUT stores, retrieves, displays and records information about a building, its occupants and its contents.  It also tracks the activities of responders.  The system enables a commander to guide teams by tracking rooms that have been cleared or secured, illustrating what each room looks like, and providing information about each room’s physical assets.  SCOUT also enables the user to view wireless or wired live video images in order to see what is happening inside a room in real time.


SCOUT can be used to combine aerial photography, digital floor plans, 360-degree iPIX pictures, live video from on-site cameras, and a corresponding database of features of interest.  The software can enable a user to consider information such as door composition, hinge types, direction of door openings, hazardous materials, window glass types, occupant lists, room phone numbers, etc.


SCOUT was developed on the basis of an open data dictionary that enables the user to customize the required types of features and the way those features and their attributes are portrayed.  Kinetic Solutions is also developing a support tool for SCOUT, to automate the loading of data into the database.


SCOUT has been demonstrated at Fort Leonard Wood.


System requirements: A Pentium III PC with 128 MB of RAM.  The underlying database is Microsoft Access.

Price: Each SCOUT license costs $15,000, which includes one year of software maintenance and free upgrades.  The cost to acquire data such as iPIX photos and room attributes can range from $150 to $250 per room.  Linking existing video systems into SCOUT is priced on a case-by-case basis.

Source of information:
Vendor literature (August 2003).






Geospatial Solutions, August 2003.

PRODUCT NAME:  SeaFlight

SOURCE:  Triton Technology

ADDRESS:
125 Westridge Drive



Watsonville, CA 95076



408-722-7373

PLATFORM:  Silicon Graphics

DESCRIPTION:  SeaFlight simulates a submersible in flight at high speeds over the seafloor.  Its purpose is to render a mosaicked side scan sonar image in 3-D using bathymetry for seafloor elevations, and merge it with 3-D graphics for pre-route surveying and mensuration of underwater structures.  The merging of mosaicked side scan sonar imagery with bathymetry results in a data set called Bathimagery.


Bathimagery is displayed in 24-bit color or gray-scale.  A fog bank feature creates a realistic perspective view of the horizon as viewed from inside the submersed vehicle.  Elevation data must be in gridded format; this is usually accomplished by another software product called APGRID, a PC-based product limited to 100,000 data points.  Import of DTED or DEM data is not supported.


Flight is simulated in mono 3-D or stereo 3-D using CrystalEyes stereo glasses.  A spaceball provides interactive control in either pilot or script modes.  A flight script is defined by the user to plot a course-made-good (CMG).  Altitude, bearing, speed and CMG can be modified interactively using the spaceball or keyboard.  Pilot interaction overrides the flight script and provides continuous control.


A primary application of SeaFlight is pre-route corridor selection for pipeline and cable surveying.  SeaFlight's own modeling tools can be used to create 3-D models of pipelines, platforms and other underwater structures.  The interactive interface provides drag-and-drop functionality for placing, moving and editing objects.  SeaFlight also provides mensuration tools for reporting coordinates, point-to-point distances, bearings and heights.

System requirements:  SGI Crimson VGXT, IRIX 5.2, 16 MB RAM, Spaceball, mouse, CrystalEyes, 1.2 GB  internal disk drive, 1.3 GB internal CD-ROM and 1.3 GB internal rewritable optical drive.

Price:  About $35,000.

Source of information:
Vendor literature (obtained January 1995).

PRODUCT NAME:  SEDRIS Navigator

SOURCE: Reality by Design

ADDRESS:
12001 Science Drive



Suite 125



Orlando, FL 32826



407-736-0066



info@rbd.com 



http://www.ais-sim.com 
PLATFORM: Windows 95/NT, Linux and Silicon Graphics

DESCRIPTION: The SEDRIS Navigator is a software tools that enables users to view SEDRIS databases via Internet browsers.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  SEE-BED

SOURCE:  Sirius Solutions

ADDRESS:
One Research Drive



Technology Innovation Centre



Dartmouth, Nova Scotia



Canada B2Y 4M9

 GOTOBUTTON BM_c_   

PLATFORM:  Silicon Graphics

DESCRIPTION:  SEE-BED is a multidimensional, interactive data editing and visualization application designed for validating, editing and displaying large, dense data sets.  It was designed for use with hydrographic multi-beam or side-scan data sets that are geocoded.  The software could conceivably be used by anyone who wishes to view large, dense terrain data sets in 3-D.  Custom options are available according to the needs of individual users.


SEE-BED's visualization capabilities include 3-D perspective views, 2-D plan views, 2-D and 3-D profiling, 3-D mouse-driven rotation/translation/zoom, etc.  Grid cells can be variably sized. The physical surface can be animated.


SEE-BED reads input files in ASCII format.  Overlapping data sets can be merged.  Data can be extracted according to geographic region or other criteria.


The May 1997 issue of SIGNAL includes a SEE-BED screen capture of an image constructed using sonar data of the sea floor.  Millions of soundings were binned into cells to create a grid, to which a surface was applied.  Color shading was used to indicate features such as depth, sea floor classification, etc. 

System requirements:  For V3.2:  Indigo XS24 or better with 32  MB RAM.

Price:  $29,500.

Source of information:
SIGNAL, May 1997.






Vendor literature (dated October 1994).

PRODUCT NAME:  SensorVision

SOURCE:  MultiGen-Paradigm

ADDRESS:
16415 Addison Road, Suite 200



Addison Road, TX 75001



972-380-9798



 GOTOBUTTON BM_d_ marketing@paradigmsim.com  



 GOTOBUTTON BM_e_ http://www.paradigmsim.com  

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  SensorVision adds a sensor view to a Vega view.  It provides visualizations for spectral responses from the visible through the IR, for sensors operating in environments consisting of terrain, cultural features, mobile objects, weapon effects and dynamic weather.  Given the time-varying position, heading, pitch and roll of a sensor, SensorVision computes and outputs quantitative line-of-sight (LOS) radiance (watts/cm2/sr) for each pixel of at-aperture sensor images of the viewed environment.


SensorVision is built on top of Vega and SGI’s Performer and OpenGL.  SensorVision includes a software library and two database construction tools - the Texture Materials Mapper (TMM) and the MOSART Atmospheric Tool (MAT).   


SensorVision evaluates a radiometric equation during its visualization process, yielding pixel radiance expressed in watts/cm2/sr.  Vega generates textured images, but their color is constant and not quantitative.  SensorVision’s images are quantitative (polygon radiance is computed by trilinear interpolation on vertex radiance) and textured (polygon radiance is modified by texel reflectance). 


SensorVision can accommodate dynamic changes to the environment or to the viewing perspective.  This includes sun/moon position, surface temperatures, entity dynamic and temperature state, the viewer’s altitude and LOS elevation, and the azimuth angle between the LOS and the position of the sun/moon.  SensorVision can be configured to compute images at the same speed as a Vega application (e.g., 30-60 Hz).


SensorVision can process synthetic environments that include terrain, cultural objects, mobile objects and atmospheric states that are horizontally homogeneous.  A separate product called CloudScape (by Visidyne) is required for non-homogeneous atmospheric states (e.g., clouds, smoke, weapon effects, etc.).  With SensorVision, the environment is represented by the positions of polygons, the properties of polygon vertices and their textures, and the radiative environment.


SensorVision can accommodate any sensor spectral response, from the visible through the IR.  The current constraint is imposed by the material reflectance database, and is 0.42 to 14.0 microns for the sample database delivered with the product.


MAT and TMM are used in a pre-process mode to prepare inputs to SensorVision.  SensorVision’s graphical user interface (GUI) is part of Vega’s GUI; SensorVision appears as one of the buttons on Vega’s menu.  A SensorVision application has five inputs: a Vega application definition file (ADF), which sets the simulation configuration and initial state; Vega object flight and texture files; a TMM directory of material classified textures and optional radiance textures; a MAT directory of atmospheric quantities and material surface temperatures; and the materials database, which contains spectral reflectance data for all materials found among the TMM classified textures.


MAT is a separate executable that is invoked as a pre-process to generate the input atmospheric database for a SensorVision application.  MAT’s inputs are user-selected and include the number and choices for atmospheric states, the number and wavelength-response pairs for the spectral filters, and the parameterizations for the material surface temperatures and the atmospheric quantities.  MAT contains two executables (MOSART and TERTEM) that compute all atmospheric quantities and material surface temperatures used by SensorVision.


TMM automates the process of material classification of image textures.  Users can associate image texture values with a library of materials, with up to three materials per texel.  TMM enables users to convert image texture (RGB or gray scale intensity) into a texture of material codes.  For each image texel, TMM creates materials and their percentages that correspond to the color or intensity in the texel.  This is done after the user has associated primary materials from SensorVision’s materials database to the image texture colors or intensities.  TMM’s inputs are texture files in RGB format and the SensorVision materials database.  Ideally, the textures are shadow-free.  TMM was derived from NASA algorithms designed to perform supervised material classification on multispectral imagery.


SensorVision’s sample materials database contains 120 types of soils, vegetation, construction materials, composites and paints.  Each paint can have one of four substrates: asphalt, concrete, wood or metal.  They are merely representative of materials of their type; users need to generate their own geospecific, validated databases.  Users can expand the database by adding material names and their associated wavelength and diffuse reflectance.


When an object to which a given texture is associated is loaded into memory, SensorVision assigns the material codes for one texel to the vertices of the polygon to which the texture is attached.  According to user choice, the texel used is either the one in the center of the texture or the one nearest the vertex.  These are the identifying materials used to assign temperatures to the polygonal vertices.  Next, the texel materials and percentages, along with each material’s spectral reflectance and the sensor’s spectral response, are converted into texel reflectance values.  These reflectance values are used in SensorVision’s radiometric equation to modify the polygon intensity.


TMM also has a Radiance Texture Option that converts a material-coded texture into a radiance texture (with each texel quantitatively expressed in watts/cm2/sr) using SensorVision’s radiometric equation.  This computation can incorporate the effects of polygon geometry on texture radiance.  Such radiance textures can be loaded into a SensorVision application as an option for use in place of the radiance that would be computed by SensorVision at run time.  This option might be preferable in cases of large textures being applied as clip textures, or when a reduction in polygon count is desired.


Version 2.2 includes the Radiance Texture Option so that a user can load one or more radiance textures as replacements for material-coded textures.  There is also a Clip Texture Option and a TMM Radiance With DTED Rendering Option.  Planned future enhancements include large area database management capabilities, high-resolution targets (accurate rendering of targets smaller than antialiasing subsamples) and compatibility with Vega’s Special Effects module.

System requirements:  SensorVision requires Vega and an SGI platform with RealityEngine or Infinite Reality graphics hardware.  

Price:  (These prices were quoted in January 1998.)  SensorVision costs $21,737.35, with $3,871.97 for annual support and $4,363.63 for a run-time license.  A two-day training class costs $1,943.18.  The MOSART Atmospheric Tool (required) costs $4,525.25, with $810.86 for annual support.  The Texture Material Mapper (required) costs $12,040.39, with $2,159.09 for annual support.

Source of information:
Vendor literature (updated May 1998).

PRODUCT NAME:  SensorWorks

SOURCE:  Photon Research Associates (PRA)

ADDRESS:
5720 Oberlin Drive



San Diego, CA 92121



619-455-9741



 GOTOBUTTON BM_f_ productinfo@photon.com 



 GOTOBUTTON BM_g_ http://www.photon.com   



PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  SensorWorks is a real-time sensor effects module, developed for use with Vega and SensorVision.  It enables Vega users to simulate the physical characteristics of specific electro-optical sensors in real time.


SensorWorks is a library of functions used to build sensor effects applications that process the SensorVision image after it has been rendered, but before it has been displayed.  SensorVision produces the radiometrically calibrated images; SensorWorks adds effects that are based on user-selected characteristics specific to a particular sensor.  The resulting sensor-specific imagery includes such physical effects as jitter, detector sensitivity, non-uniformities, gain, noise and optical blur.  SensorWorks also provides contrast and color control of the output display image.  


SensorWorks code includes libraries, a LynX (Vega) GUI for API input and sample applications. 


System requirements:  SensorWorks requires an SGI Onyx RealityEngine2 with two RM6 raster managers, an Onyx Infinite Reality with two RM6 raster managers, an Onyx2 Infinite Reality with two RM7 raster managers, or an Onyx2 Reality Monster with two RM7 raster managers.  SensorWorks 1.1 requires IRIX 6.2 or higher, Performer 2.2 or higher, Paradigm’s Vega 3.3 or higher and Paradigm’s SensorVision 2.3 or higher.

Price:  (These prices were quoted in January 1998.)  SensorWorks costs $10,101, with $1,775.25 for annual support and $2,020.20 for a run-time license.  A half-day training class costs $479.80.

Source of information:
Vendor literature (updated 05-98).

PRODUCT NAME:  SentAX

SOURCE: Princess Interactive Software GmbH

ADDRESS:
 GOTOBUTTON BM_¡_ info@princess-interactive.com   



 GOTOBUTTON BM_¢_ Http://www.princess-interactive.com  

PLATFORM:  Silicon Graphics (SGI) IRIX and Linux

DESCRIPTION:  SentAX is development software for virtual reality and visual simulation applications.  It is based on SGI Performer and OpenGL.  SentAX has a modular environment with C-language APIs.  It supports multiple channels and multi-processing. 

System requirements: * * *

Price: * * *.

Source of information:
Vendor literature (obtained July 2001).

PRODUCT NAME:  SG3D

SOURCE:  USACERL

ADDRESS:
P. O. Box 9005



Champaign, IL 61826



217-373-7220

PLATFORM:  Silicon Graphics

DESCRIPTION:  SG3D is a tool for viewing spatial data in 3-D.  Required inputs include the name of a GRASS raster file containing category values representing the vertical axis, and the names of either one or three raster maps to supply surface RGB color values.  The vertical axis may represent true elevation values or any continuous data surface.


Via the mouse, users can move around the data space and view the surface from any height, direction and perspective.  As the user repositions his viewpoint, the surface is animated using a wire-mesh representation.  Once positioned, the surface can be drawn with a wide range of resolutions, using polygons only or polygons with a grid draped on top.  Users can position a simulated light source when viewing terrain in 3-D, enabling them to highlight specific features or to enhance fine details.


Option settings, light position and viewing position can be saved in a GRASS database file for later reloading.  3-D data querying is possible.  Other program features include background color choices and an option that allows users with fast graphics systems to animate a fully-rendered polygonal surface instead of the default wire-mesh surface as the viewing position changes.


The article "Surfaces and Modeling" in the Spring 1993 issue of GRASSCLIPPINGS contains examples of the use of SG3D as a visualization tool.

System requirements:  A Silicon Graphics computer running IRIX 3.X or 4.01.

Price:  * * *

Source of information:
GRASSCLIPPINGS, Spring 1993.






GRASSCLIPPINGS, Summer 1992.

PRODUCT NAME:  SGM

SOURCE:  Stratamodel

ADDRESS:
7500 San Felipe Road



Suite 500



Houston, TX 77063



713-781-5119

PLATFORM:  Silicon Graphics

DESCRIPTION:  SGM is a geological analysis and visualization package.  The software incorporates gridded subsurface horizons from commercial mapping packages and reservoir characterization data from a variety of sources to generate a comprehensive, 3-D geological model.  Users can rotate and manipulate stratigraphic slices, produce cross-sections, etc.


The August, 1993 issue of Photogrammetric Engineering & Remote Sensing describes how SGM has been used to create 3-D displays of geological information combined with USGS DEM data to assist in petroleum exploration.

System requirements:  * * *

Price:  * * *

Source of information:
PE&RS, August 1993.

PRODUCT NAME:  ShapeCapture

SOURCE:  ShapeQuest

ADDRESS:
480-607-0306



 GOTOBUTTON BM_£_ info@shapecapture.com  



 GOTOBUTTON BM_¤_ http://www.shapecapture.com 

PLATFORM: * * *

DESCRIPTION: ShapeCapture is a product for 3-D measurement and modeling. The software is based on photogrammetric principles.  Applications include feature extraction, coordinate measurements, camera calibration and stereo matching.  


ShapeCapture exports 3-D models in DXF and VRML formats.

System requirements:  * * *

Price: Version 4.0 costs $1,599.

Source of information:
Vendor literature (obtained June 2002).

PRODUCT NAME:  ShapeViz

SOURCE: My3D

ADDRESS:
14115 Asher View



Centreville, VA 20121 GOTOBUTTON BM_¥_  



703-222-0823



http://www.my3d.com   

PLATFORM: Windows 95/98/ME/NT/2000/XP

DESCRIPTION: ShapeViz is designed to serve as a data viewer and as a means to supply GIS data to modeling and simulation applications.


Users can import GIS vector data in ESRI Shapefile format, adjust the display parameters for each layer, and save data in ShapeViz (SVF) format.  One can change the current layer name, modify the drawing attributes (line width and color), view the layer type (point, polyline, polygon, etc.), and change the coordinate system (currently either geodetic or Cartesian).  Users can also pan and zoom.  The SVF format stores references to the Shapefiles, along with the parameters related to each layer.


Users can export projects in VRML format, and distribute the resulting 3-D models on the Web via any VRML-compatible viewer.  The export capability includes a default camera that views the entire data set, as well as cameras that correspond with each layer.  ShapeViz exports data in VRML97, GeoVRML 1.0, SEDRIS STF, Centric Software EasyT RFF and MultiGen DFD formats.

System requirements: ShapeViz 1.2 comprises 199 KB, 821 KB with sample data.

Price: ShapeViz is free and may be redistributed freely.  It is not public domain, however; it may not be sold, embedded into other software, or reverse-engineered.

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  Side-by Side

SOURCE: AcuSoft

ADDRESS:
13501 Ingenuity Drive, Suite 200



Orlando, FL 32826



407-658-9888



 GOTOBUTTON BM_¦_ webcontact@acusoft.com


 GOTOBUTTON BM_§_ http://www.acusoft.com  

PLATFORM: Windows NT/2000/XP and Linux

DESCRIPTION:  Side-by-Side (SbS) is a viewer developed to allow exploration and examination of SEDRIS transmittals.  SbS can display multiple databases simultaneously, facilitating the process of finding discrepancies among different formats of the same database.  The software can provide 3-D views and 2-D orthographic views.


In addition to SEDRIS Transmittal Format (STF), SbS also supports OpenFlight (FLT), Performer Binary (PFB), Compact Terrain Database (CTDB), VRML and DTED.  Users can export any imported scene as an OpenFlight database.


AcuSoft’s DTED plug-in enables users to load DTED and to drape image data over terrain data.  The DTED Options Dialog lets users control how the plug-in should handle the data, by setting the tile size and the number of tiles.  The Load Related DTED checkbox instructs the software to search for other DTED files at different resolutions.  If such files are found, level-of-detail nodes will be established, allowing transitions between the levels.  The final option is to select an image to be draped over the terrain.

System requirements:  * * *

Price: * * *

Source of information:
Vendor literature (obtained March 2003).

PRODUCT NAME:  SIGNAL

SOURCE: EDX Division, Comarco Wireless Technologies

ADDRESS:
P.O. Box 1547



Eugene, OR 97440-1547



541-345-0019



 GOTOBUTTON BM_¨_ info@edx.com 



 GOTOBUTTON BM_©_ Http://www.edx.com 

PLATFORM: Windows 98/2000/NT

DESCRIPTION: The SIGNAL product family provides planning tools for wireless communication systems in the 30-MHz to 60 GHz frequency range.  SIGNAL includes multi-site coverage and interference analysis, multiple point-to-point link analysis, a set of propagation models, mapping capabilities and access to terrain, building, clutter and other databases.


SIGNAL performs area-wide coverage prediction and interference analysis, and offers path clearance and reliability analysis for point-to-point microwave or other general radio links.  Users can select from a range of propagation models to match their type of service and propagation environment.  Information on buildings, land use and clutter can be included to refine predictions of signal levels.  Up to ten propagation models can be used within a single study.


Results can be displayed in various ways.  Multiple studies can be displayed simultaneously as different map layers or on different map views.  Users can create maps using street-level vector data, boundary data, scanned maps, or other raster images.  Multiple maps or studies can be displayed simultaneously, and signal levels can be draped over 3-D terrain scenes.  Terrain, tree canopies, clutter, etc. can be added as map layers.  Editing capabilities allow the addition of trees, buildings and terrain elevation adjustments to link studies.  The software can generate terrain profiles associated with a point in a coverage or interference study.  Users can also import, display and statistically compare measurement data.  


Graphic display options include composite grids, contours, 3-D meshes, color gradients and radial line plots.  There are capabilities for shaded relief images with illumination control, scenes with integrated 3-D buildings and terrain, and warping of images onto terrain elevation data.  SIGNAL can generate 3-D perspective views from any point within a study, including building tops and mountaintops.  The software includes drawing tools for adding text, lines, polygons, symbols, etc.


SIGNAL supports MapInfo, ArcView, BNA and other file formats.

System requirements: A 700-MHz PC with 128 MB of RAM and a 1024 x 768 display.

Price:  * * *

Source of information:
Vendor literature (obtained January 2002).

PRODUCT NAME:  SIGNALPRO 

SOURCE: EDX Division, Comarco Wireless Technologies

ADDRESS:
P.O. Box 1547



Eugene, OR 97440-1547



541-345-0019



 GOTOBUTTON BM_ª_ info@edx.com 



http://www.edx.com 

PLATFORM: Windows 98/2000/NT

DESCRIPTION: The SIGNAL family of products provides planning tools for wireless communication systems in the 30-MHz to 60-GHz frequency range.  SIGNAL includes multi-site coverage and interference analysis, multiple point-to-point link analysis, a set of propagation models, mapping capabilities and access to terrain, building, clutter and other databases.


SIGNALPRO does area-wide coverage prediction and interference analysis, and path clearance and reliability analysis for point-to-point microwave or other general radio links.  Users can select from a range of propagation models to match their type of service and propagation environment.  Information on buildings, land use and clutter can be included to refine predictions of signal levels, and up to ten propagation models can be used within a single study. 


Results can be displayed in various ways.  Multiple studies can be displayed simultaneously as different map layers or on different map views.  Users can make maps using street-level vector data, boundary data, scanned maps, or other raster images.  Multiple maps or studies can be displayed simultaneously, and signal levels can be draped over 3-D terrain scenes.  Terrain, tree canopies, clutter, etc. can be added as map layers.  Editing capabilities allow the addition of trees, buildings and terrain elevation adjustments to link studies.  The software can generate terrain profiles associated with a point in a coverage or interference study.  Users can also import, display and statistically compare measurement data.


Link server lines show connections to the first, second and third most likely servers as one’s mouse moves across a map.  Users can drill through multiple layers of information at the cursor location to get a comprehensive report on what is known about the system and its environment at that point. 


Graphic display options include composite grids, contours, 3-D meshes, color gradients and radial line plots.  There are also capabilities for shaded relief images with illumination control, scenes with integrated 3-D buildings and terrain, and warping of images onto terrain elevation data.  SIGNAL can generate 3-D perspective views from any point within a study, including building tops and mountain summits.  The software includes drawing tools for adding text, lines, polygons, symbols, etc.


SIGNALPRO supports MapInfo, ArcView, DXF, BNA and other file formats. 


Additional modules include Cellular/PCS, Fixed Broadband, Microcell/Indoor 3-D Ray-Tracing and Optimization.

System requirements: A 700-MHz PC with 128 MB of RAM and a 1024 x 768 display.

Price:  * * *

Source of information:
Vendor literature (obtained January 2002).

PRODUCT NAME:  SilverEye

SOURCE: GeoTango International

ADDRESS:
4850 Keele Street 



Second Floor



Toronto, Canada M3J 3K1



416-665-5467



 GOTOBUTTON BM_¬_ contact@geotango.com 



 GOTOBUTTON BM_­_ Http://www.geotango.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION:  SilverEye software enables a user to extract 3-D models from a single high-resolution commercial satellite image (IKONOS or QuickBird), without requiring a stereo pair.  To accomplish this, the product uses a rational function model (RFM) defined with 78 rational polynomial coefficients (RPCs).  The required RPC parameters are provided with IKONOS and QuickBird imagery.  If a user chooses to work in stereo mode, the system can even work with an image pair from two different satellites.    


SilverEye can display single or stereo images, vector data, digital elevation models (DEMs), and ground control points (GCPs).  Geospatial data are organized and displayed as maps, images and GCP layers.  Users can zoom, scroll, etc.  There are tools for measuring in 2-D and 3-D to obtain positions, bearings, lengths, heights, areas and volumes.  For example, SilverEye can determine building volumes, house footages, road widths, street bearings, tower heights, and bridge clearances directly from imagery.  There are image tools for reducing noise, sharpening details, highlighting edges, and enhancing or suppressing textures and contrast.


Users can build 3-D site models; generate orthoimages; highlight and annotate features on images with points, lines, polygons and text; and map, edit, and output GIS layers.  Users can create and attribute points, lines and polygons and store them as a separate layer in GIS formats such as ESRI SHP.  


SilverEye supports IKONOS RPC and QuickBird RPB RFM formats.  The software can read NITF, TIFF, GeoTIFF, GIF, IMG, JPG and BMP image formats.  Users can assign features to annotation layers automatically, and save annotation layers as SHP files.  SilverEye supports the SHP format for importing, loading and saving GIS data.


SilverEye has a basic version and a Pro version.  The latter includes support for aerial photography (including orthorectification), support for VMAP, a GCP Manager (as opposed to using Notepad to create ASCII text files), a built-in 3-D viewer, capabilities for customizing building facades, and a GIS Layer Manager.


Space Imaging has tested and certified SilverEye for both monoscopic and stereoscopic 3-D feature extraction using IKONOS images with RPCs.  This certification signifies that the degree of accuracy achieved via SilverEye is comparable to traditional stereo-based feature extraction tools certified by Space Imaging. 

System requirements:  A Pentium-class CPU, 128 MB of RAM and 300 MB of disk space.

Price: SilverEye Pro 2.1 costs $9,995.

Source of information:
Vendor literature (updated September 2004).

PRODUCT NAME:  SIMDAS

SOURCE:  Southwest Research Institute

ADDRESS:
6220 Culebra Road



San Antonio, TX 78238



512-684-5111

PLATFORM:  * * *

DESCRIPTION:  SIMDAS is a modeling, simulation and visualization system oriented toward electronic warfare (EW).  It has been used as a mission planning tool by EW analysts at the Joint Electronic Warfare Center (JEWC).  EW and other intelligence information is modeled and visualized along with the terrain in 2-D or 3-D.  SIMDAS has been used to visualize go/no-go regions, air defense density, countermeasure insertion effects, etc.  Users can specify terrain, cultural and parametric data.  SIMDAS uses DTED, ADRG and World Data Bank II to generate terrain and map backgrounds.  


The software is portable; it requires only re-compiling on the user's platform of choice.  A demonstration in March 1994 featured SIMDAS' line-of-sight (LOS) and terrain masking applications.  LOS from a radar site in Germany was performed, using ADRG as the background.  Three radar sites near Denver were also modeled, with terrain represented by shaded DTED.  Regions were color-coded according to the elevation at which one could be seen.  Future plans call for SIMDAS to incorporate more animation features, to provide automatic real-time data input and monitoring and to provide support for VPF, DCW, ARC/INFO and Relational World Data Bank II.

System requirements:  * * *

Price:  * * *

Source of information:
Presentation given at the Advanced Information Processing & Analysis Symposium, 23 March 1994.

PRODUCT NAME:  SIMDIS

SOURCE: U.S. Naval Research Laboratory (NRL)

ADDRESS:
Code 5707.30



4555 Overlook Avenue, SW



Washington, DC 20375



 GOTOBUTTON BM_®_ simdis@enews.nrl.navy.mil 

PLATFORM: Windows 98/ME/NT/2000/XP, Linux, Solaris, IRIX

DESCRIPTION:  SIMDIS is a set of software tools that provide 2-D and 3-D interactive displays of live and post-processed test and simulation data.  It is in use at NRL and other DoD sites.


SIMDIS allows various modes of operation, including live display, interactive playback and a scripted mode.


The main file format of SIMDIS is an ASCII format that can be imported and exported.  The software also has import filters for specific range and simulation data formats.  There is a library of 3-D models of various U.S. and foreign air, land, and sea platforms and missiles.


SIMDIS supports geocentric, geodetic and topographic coordinate systems.  The software allows the display of map data, including digital elevation data, shoreline data and the Generalized Overlay Graphics (GOG) format used at Navy ranges.  SIMDIS can render in 3-D using a flat Earth model or a spherical Earth model.


SIMDIS has been used for applications such as fleet missile exercises, live visualization of high-value theater targets, etc.

System requirements: PC requirements are a 500-MHz Pentium III with 256 MB of RAM, 20 GB of disk space and an AGP graphics card that supports OpenGL hardware acceleration.

Price: SIMDIS is government off-the-shelf (GOTS) software.

Source of information:
Program literature (obtained March 2004).

PRODUCT NAME:  SimStorm

SOURCE: Reality by Design (RBD)

ADDRESS:
12001 Science Drive, Suite 125



Orlando, FL 32826



407-736-0066



 GOTOBUTTON BM_¯_ info@rbd.com
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PLATFORM: Windows 2000 and Linux

DESCRIPTION: SimStorm is a toolkit for software developers.  It is designed to facilitate the development of distributed simulation applications.  The product features HLA/DIS compatibility, modularity and a dynamically reconfigurable architecture.


SimStorm was used to develop RBD Stealth Pro, which is used by the Institute for Defense Analyses (IDA) for 3-D visualization of urban databases built with TerraSim’s TerraTools.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  SimStudio

SOURCE:  NDimension Simulations

ADDRESS:
950 Comstock Street



Santa Clara, CA 95054



408-986-0900



 GOTOBUTTON BM_±_ info@ndimension.com


 GOTOBUTTON BM_²_ http://www.ndimension.com
PLATFORM:  Windows 95/98/NT

DESCRIPTION: SimStudio is a development environment for creating 3-D applications.  It consists of the Integrated Development Environment (IDE), the Real Time Simulation Executive (RTSX), and the Developer C++ Application Programming Interface (API).


The IDE is a visual development environment featuring drag-and-drop data importing; placement and editing of entities; access to object properties; a plug-in architecture for dynamics, behavior and artificial intelligence (AI); and facilities for automated application maintenance.  


Users can interactively create, test and edit scenes with real-time visual feedback.  Application objects can be dragged and dropped directly into 3-D views.  Objects can be clicked on to view and control their properties.  There are capabilities for determining line of sight, height above terrain, etc.


SimStudio can read 3D Studio R4, 3D Studio MAX, MultiGen OpenFlight and RenderWare (RWX) model formats; and BMP, PCX, TGA, GIF, RAS, PNG, RGB and other texture formats.  Both OpenGL and Direct3D hardware acceleration are supported.  GLIDE and OpenGVS 3D APIs are also supported.


The RTSX is an operating system extension that provides run-time features need by 3-D applications.  RTSX manages application-system interaction and performance features such as multi-processor exploitation.


SimStudio comes in developer (IDE, RTSX and C++ API) and standard (IDE and RTSX) versions.  The Developer C++ API is a kit for creating and managing SimStudio custom plug-ins and extensions.  Using the API, developers can create dynamics, behaviors and AI plug-ins which then become part of the IDE.

System requirements:  A Pentium-class PC running Windows 95/NT, with 64 MB of RAM and a CD-ROM drive.

Price:  The developer version costs $3,995 and the standard version costs $795.  Note: NDimension has been sold, and SimStudio is not currently available.

Source of information:
Vendor literature (obtained October 1998).






Real Time Graphics, August 1998.

PRODUCT NAME:  Simthetica

SOURCE:  Computer Explorations (CEI)

ADDRESS:
11220 South Memorial Parkway



Suite P



Huntsville, AL 35803



256-882-9490

PLATFORM:  Windows 95/NT

DESCRIPTION:  Simthetica is a simulation development environment. Users define worlds, environmental effects and entity characteristics for real-time visual simulation applications.  It is designed to come standard with features commonly used in real-time visual simulation applications.  Simthetica’s features include: GPS support, DIS connectivity (transmit/receive capabilities), support for environmental effects, an animation manager, import/export of major file formats (including OpenFlight), etc.


The GPS Panel lets Simthetica display position data relayed from GPS receivers either in real time or post-mission from a logger file.  This capabiliity lets users view graphical models of the position, movement and interaction of assets equipped with GPS instrumentation.


The Animation Manager lets users add animation to simulations.  This feature lets users access ASCII scripting files to run animations such as battlefield scenarios.  These files can be edited in English without programming skills.


Customized changes to the software are available via CEI consulting services.

System requirements: Simthetica runs on computers with real-time texturing capabilities, such as Intergraph workstations or other Pentium-based PCs running Windows NT 4.0 or Windows 95 with an OpenGL graphics card.

Price:  $3,995 for a single-user license.  Source code is available for $79,995. 

Source of information:
Vendor literature (updated November 1999).






Real Time Graphics, September 1998.

PRODUCT NAME:  SIMTools Environment

SOURCE:  Science Applications International (SAIC)

ADDRESS:
3-D Worlds Enterprise



4501 Daly Drive



Suite 309



Chantilly, VA 20151



888-SIM-SAIC
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PLATFORM:  PC

DESCRIPTION:  SIMTools is a suite of Windows NT-/Windows 95-based software tools for the creation and execution of networked real-time simulations for mission rehearsal, training, virtual prototyping, analysis, collaborative decision making, etc.  SIMTools products include Environment, Flight and VR Stealth. 


SIMTools Environment integrates the SIMTools core architecture with Virtual Prototypes' Scenario Toolkit and Generation Environment (STAGE).  This combination allows users to define and execute interactive simulations and dynamic tactical scenarios.  Users are provided with the tools to build complex tactical databases containing entities such as planes, ships, trucks and missiles for the robust execution of real-time virtual simulation environments.  The rapid prototyping of weapons systems is supported.


SIMTools Environment imports NGA DTED.  It can be linked to SIMTools VR Stealth for real-time 3-D visualization, or to SIMTools Flight for immersive aerial combat simulation.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (updated February 1997).

PRODUCT NAME:  SIMTools Flight

SOURCE:  Science Applications International (SAIC)

ADDRESS:
3-D Worlds Enterprise



4501 Daly Drive



Suite 309



Chantilly, VA 20151



888-SIM-SAIC
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PLATFORM:  PC

DESCRIPTION:  SIMTools is a suite of Windows NT-/Windows 95-based software tools for the creation and execution of networked real-time simulations for mission rehearsal, training, virtual prototyping, analysis, collaborative decision making, etc.  SIMTools products include Environment, Flight and VR Stealth.


SIMTools Flight is an immersive cockpit simulation environment.  It consists of the SIMTools core architecture and a flight simulation package containing sensors, aerodynamics, controls, avionics, weapons and a visual system.  Users can select an unclassified F-16 configuration or another U.S. or international airframe model, and can maneuver and engage both air and ground targets.  SIMTools Flight comes with 3-D models, terrain databases and tactical scenarios.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (updated February 1997).

PRODUCT NAME:  SIMTools VR Stealth

SOURCE:  Science Applications International (SAIC)

ADDRESS:
3-D Worlds Enterprise



4501 Daly Drive



Suite 309



Chantilly, VA 20151



888-SIM-SAIC
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PLATFORM:  PC

DESCRIPTION:  SIMTools is a suite of Windows 95/NT-based software tools for the creation and execution of networked real-time simulations for mission rehearsal, training, virtual prototyping, analysis, collaborative decision making, etc.  SIMTools products include Environment, Flight and VR Stealth.


SIMTools VR Stealth is a system for observing and moving through a 3-D virtual battlespace.  It depicts air, ground, sea and space entities of a distributed simulation.


Users can attach to and look at any entity or point in the simulation, using multiple camera windows on a single screen.  Users can also display sensor volumes, create additional virtual entities, attach to events automatically, fly freely and generate environmental effects (fog, clouds, etc.).  Input data come from NGA products, digital imagery, etc.  Terrain and 3-D models are created with MultiGen; 3-D rendering is done with OpenGVS.  


The package includes the SIMTools real-time software module, a real-time 3-D API, a 3Dfx real-time 3-D graphics accelerator card (30Hz update rate, texture mapped graphics performance exceeding one million triangles per second and texture mapped fill rates exceeding 90 megapixels per second, Z-buffering, alpha-blending, LOD mip-mapping, antialiasing, etc.) and a Pentium PC (see system requirements).


SIMTools VR Stealth is also integrated with the REAL3D family of graphics systems from Lockheed Martin.  This version is known as SIMTools VR Stealth REAL3D R3D/PRO-1000.

System requirements:  The system includes a 166-MHz P5, 64 MB RAM, 4 GB hard disk space, 4 PCI bus slots, dual 17" monitors, and a 3Dfx 3-D graphics  accelerator card.  SAIC is the exclusive distributor of 3Dfx products for the government market.

Price:  Introductory beta price:  $20,500 (includes hardware).

Source of information:
Vendor literature (updated February 1997).






M&AE, October 1996.






Real Time Graphics, August 1996.

PRODUCT NAME:  Tempest

SOURCE:  Primary Image

ADDRESS:
P.O. Box 781207



Orlando, FL 32878



 GOTOBUTTON BM_³_ sales@primary-image.com 



 GOTOBUTTON BM__ http://www.primary-image.com 

PLATFORM: * * *

DESCRIPTION: SimView is a post-video processing sensor solution.  It can simulate image intensifiers such as night vision goggles, thermal imagers like infrared sensors, and optical devices such as cameras.  SimView can also emulate the effects produced by sensors, such as blurring, distortion, AC coupling, automatic gain control, and noise.

System requirements: * * *

Price: * * *

Source of information:
MS&T, Issue 1/2004.

PRODUCT NAME:  SiteBuilder 3D

SOURCE: MultiGen-Paradigm

ADDRESS:
2044 Concourse Drive



San Jose, CA 95131



408-965-8500



 GOTOBUTTON BM_´_ http://www.multigen-paradigm.com 

PLATFORM: Windows XP/2000 

DESCRIPTION:  SiteBuilder 3D is a plug-in to ESRI ArcGIS software.  It loads and installs much like any other extension.  SiteBuilder 3D allows users to visualize 2-D GIS data in 3-D, and conduct virtual 3-D fly-throughs while tracking their 2-D positions in ArcGIS.  SiteBuilder can generate a terrain skin directly from standard elevation data; drape raster or vector data layers; and add effects such as clouds, fog and time of day.


SiteBuilder is accessible from a set of pull-down menus within ArcGIS.  It creates the underlying terrain geometry and then drapes other data over the terrain to create a 3-D scene.  Users can access the product’s 3D Features Libraries to select details for roads, rivers, buildings, trees, lakes, etc.  These features are then automatically placed within the 3-D scene.


Once the 3-D scene has been populated, it is viewable in full-screen mode or split-screen mode alongside its ArcGIS counterpart.  The views are linked interactively by a field-of-view avatar that tracks the movement of the eyepoint within the 3-D scene.  Users can perform mouse-controlled fly-throughs with a variety of speeds and motion models (e.g., walking, driving, flying, etc.), and from varying vantage points and elevations.  Users can generate paths to emphasize specific areas within the virtual landscape, and animations (AVI files) can be recorded for viewing independent of the 3D Viewer environment.


SiteBuilder uses a virtual texture technique to achieve apparent detail without sacrificing rendering speed.  Either image data or the active ArcGIS display can be used as virtual texture to be applied to the terrain.  Users can also apply environmental effects such as fog, clouds and time of day.  SiteBuilder 3D software also determines when to switch between different level-of-detail settings for individual OpenFlight models.


All of the source data required to build a 3-D scene (except for pre-built OpenFlight 3-D models stored in SiteBuilder’s model library) exist as themes or layers within ArcGIS.  SiteBuilder’s 3D Legend Editor facilitates the assignment of colors, textures and models to 2-D features.  SiteBuilder 3D can export 3-D scenes in OpenFlight format.


The OpenFlight Model Librarian included with SiteBuilder 3D provides a collection of more than 120 building types (commercial, industrial and residential), trees, shrubs, lights, signs and other features common to urban or industrialized areas.  These models can be referenced to individual feature geometries within local GIS data sets.  For example, a point Shapefile can represent building centroids for any combination of models resident within the OpenFlight Model Librarian.  After using the 3D Legend Editor to identify which moodels are associated with which point feature within the Shapefile, the terrain will be populated with each individual structure or OpenFlight model.  Sitebuilder 3D places the models on the terrain according to the associated point feature location.  Users can expand the library by adding or creating custom models.  (MultiGen-Paradigm’s ModelBuilder product can be used for this.)


MultiGen-Paradigm’s Urban Simulation Services Group delivered a customized real-time 3-D model of the proposed downtown Centennial Center to the City of Las Vegas.  The 3-D database comprised 160 acres and was built from site plans, elevation data, digital images and GIS data.  SiteBuilder 3D was used to convert 2-D digital map and image data into 3-D elements such as roads, sidewalks, buildings and landscaping.  Creator was then used along with architectural renderings and site plans to enhance the model and create finer details.  Finally, Vega was used to provide a custom interface for viewing and interacting with the model.


The Orton Family Foundation selected SiteBuilder 3D as its primary 3-D visualization tool, enabling CommunityViz users to create 3-D scenes directly from map data and to interact with other CommunityViz modules.

System requirements: A 1.6-GHz PC with at least 256 MB of RAM, 40 GB of disk space, a 1280 x 1024 display, and an OpenGL-based graphics card that has at least 64 MB of texture memory.  The product also requires ESRI ArcGIS 8.2 or later. 

Price:  $1,995.

Source of information:
GeoWorld, November 2003.






GeoWorld, February 2002.






Professional Surveyor, December 2001.






Images Newsletter, Spring 2001.






Vendor literature (obtained January 2001).






Computer Graphics World, January 2001.

PRODUCT NAME:  SitePro

SOURCE:  Environmental Software

ADDRESS:
714-379-7000



 GOTOBUTTON BM_p_ http://www.envsoft.com 

PLATFORM:  PC

DESCRIPTION:  SitePro integrates data management, CAD, GIS, surface mapping, graphics and automated reporting under one user interface.  Users can integrate, manage and interpret regional and site-specific data including images, maps, drawings, observations and analyses of physical and chemical conditions in soil, air and water.


Mapping capabilities include layering, stacking, labeling, scaling and symbology.  Many gridding algorithms are available, including kriging.  SitePro can produce contours and 3-D surface meshes.  Capabilities for statistics and trend analysis are included.


 SitePro supports data exchange to and from other CAD, GIS and spreadsheet programs.  Supported formats include, ASCII, DWG, DXF, JPEG, GIF, XLS, WKS, etc.

System requirements:  A 66-MHz 486 or Pentium PC running Windows 3.11, Windows for Workgroups 3.11, Windows 95 or Windows NT; with 24  MB of RAM (32 MB for NT); 50 MB of disk space; and a 1.44-MB floppy drive (CD-ROM drive preferred).

Price:  $2,295.

Source of information:
CADalyst, May 1997.






Vendor literature (obtained April 1997).

PRODUCT NAME:  SiteView

SOURCE:  Consolve

ADDRESS:
297 Boston Post Road



Suite 203



Wayland, MA 01778



508-358-8061



 GOTOBUTTON BM_q_ marketing@consolve.com 



 GOTOBUTTON BM_r_ http://www.consolve.com 

PLATFORM:  PC

DESCRIPTION:  SiteView is a 3-D visualization program meant for environmental and geoscience applications.  Multi-temporal and multi-source data (e.g., groundwater and air dispersion plumes, marine and surface water contamination, etc.) can be combined to form a site model, which can be refined as the user visualizes and analyzes the data.


SiteView accepts data from spreadsheets, databases, numerical models, and 2-D and 3-D CAD files in DXF format.  Users can limit the import selection to a specified number of rows from a text file.  Imported data can then be mapped into visual objects.  Graphic overlay information can be imported in the form of 2-D or 3-D DXF layers.  


SiteView handles AutoCAD Release 12 and 13 DXF files, but some restrictions limit the types of entities that can be imported.  Spatial data are imported as tab-delimited ASCII files.  A typical record contains xyz coordinates plus the point's name or an attribute that could be text or a value.  Output file formats include PostScript, EPS, CGM and HPGL.


SiteView can be used for 3-D solid modeling, multiple iso-shells, 2-D and 3-D DXF rendering, surface modeling and stratigraphic modeling.  The user can alter rendering attributes and viewing positions, as well as toggle between orthographic and perspective views.  Objects can be queried for attribute values by selecting the graphic elements within a 3-D view.


SiteView was reviewed in the December 1995 issue of CADalyst.

System requirements:  A 33+MHz 486+ PC with 16 MB RAM, 20 MB swap space, 5 MB hard disk  space, VGA or better, Windows 3.1, 95 or NT, and the Win32s 32-bit enhancement to Windows (provided with SiteView).

Price:  PC:  $995.

Source of information:
RockWare 1996/97 Earth Science Software Catalog.






CADalyst, January 1996.

PRODUCT NAME:  SiteWorks

SOURCE:  Intergraph

ADDRESS:
Huntsville, AL 35894



800-345-4856



 GOTOBUTTON BM_s_ info@intergraph.com 



 GOTOBUTTON BM_t_ http://www.ingr.com 

PLATFORM:  Windows NT, DOS, CLIX, UNIX

DESCRIPTION:  SiteWorks is a surface modeling and analysis package that focuses on civil engineering applications.  It runs as an integrated module under MicroStation or AutoCAD.


3-D wireframe views and 3-D shaded relief views can be generated with SiteWorks.  Users can drape lines and polygons over surfaces and, with additional software, bitmaps can also be draped.  


Users can edit grids to form artificial surfaces (e.g., earthworks and road cuts/fills), perform surface-to-surface operations, and can alter triangle elevations directly or raise and lower areas as needed.  Some surface and volume modeling functionality is built in, but viewshed analysis requires an add-on module.  Flow lines, watershed boundaries and ridge delineation require a hydrological add-on.


SiteWorks can read ASCII, AutoCAD DXF and Windows Metafile vector data; and ASCII, USGS DEM and AutoCAD DXF gridded data.

System requirements:  For the PC:  a 386, 486 or Pentium with 16 MB RAM (24 MB recommended), at least 10 MB of disk space and a CD-ROM drive.  The software runs under either MicroStation or AutoCAD.

Price:  SiteWorks for MicroStation:  $2,500.  (MicroStation costs $2,500, also.)  SiteWorks for AutoCAD:  $1,495.

Source of information:
GIS World, December 1996.

PRODUCT NAME:  SkeleTiN

SOURCE:  Imersiva

ADDRESS:
Imersiva



V.M.Muchaxo



Rua S. João, AREIA



2750 Cascais, Portugal



+351‑1‑2954464 ext: 0146

PLATFORM:  Silicon Graphics (SGI) and Windows NT

DESCRIPTION:  SkeleTiN is a tool for visualizing digital terrain in 3-D.  It is considered a terrain pre-processor, because it optimizes VRML 1.0 terrain to be rendered at interactive frame rates.  Features include automatic level-of-detail switching on any browser compliant with VRML 1 or higher, Gouraud shading across tiles, etc.  


SkeleTiN can import elevation matrices (integer or float) and textures aligned with the terrain.  Output is an optimized terrain model in VRML 1.0 format, with JPEG texture files.


SkeleTiN has been used for the “Portugal Digital” exhibition.

System requirements:  SkeleTiN requires a PC running Windows NT or an SGI computer running IRIX 6.x.

Price:  About $10K.  SkeleTiN is supposed to be distributed and marketed by Sense8, sometime in August 1998 after SIGGRAPH 98.

Source of information:  Vendor literature (obtained June 1998).

PRODUCT NAME:  SketchUp

SOURCE: Last Software

ADDRESS:
821 Pearl Street



Boulder, CO 80302



303-245-0086



 GOTOBUTTON BM_µ_ info@sketchup.com 



 GOTOBUTTON BM_¶_ http://www.sketchup.com 

PLATFORM: Windows 98/ME/NT/2000/XP and Mac OS X

DESCRIPTION:  SketchUp is an architectural sketching tool designed to make 3-D modeling easier for CAD users by providing tools to streamline the 3-D drawing process.  The product employs “intelligent topology” that is based on edges and faces.  Any closed planar polygon automatically becomes a face.  When an edge shared by two faces is modified, both faces change dynamically.


Users can create 3-D models with four basic tools - Line, Select, Move and Orbit.  Push/Pull lets a user grab any face and move it perpendicular to itself.  There are tools to help the user align an edge to one of three major axes or to any other edge in the model.


“Linear inference” displays a temporary dotted line to indicate a new element’s orientation.  Inference lines can match the color-coded three major axes, or can indicate perpendicular or parallel alignment with another edge.


SketchUp identifies endpoints, midpoints and intersections as a user moves the cursor along an edge.  The software also identifies points that lie on a face or along an edge.  


The Measure Tool lets users create temporary construction lines, take measurements, and scale whole models.  The Protractor Tool lets users draw angled construction lines, measure angles, and specify slope by entering two numbers (e.g., 4:12).


Once a 3-D model is done, a user can assign materials to each face.  A library is included, and users can also apply their own image textures.  More materials are available for free download from the SketchUp Web site.  SketchUp also includes a library of components such as landscaping features, cars, people and interior furnishings.  Additional materials are available from user forums.  


SketchUp features dynamic shadows that automatically change as a user edits a model.  The user can define a geographic location and adjust sliders to interactively change the date and time.


Users can create animations by saving views as pages and then using the TourGuide tool to transition between the pages.  Animations can also be output in AVI format.


SketchUp can exchange data with popular CAD, 3-D modeling, image editing, and illustration applications.  SketchUp models can be exported as AutoCAD 2000 or R14 DWG and DXF files, 3D Studio 3DS files, and VRML WRL files.


A new ArcGIS plug-in enables the user with the 3D Analyst extension to exploit SketchUp to create georeferenced 3-D models.  To accomplish this, the user extracts the “geo-context” from ArcGIS and saves it as a SketchUp file.  Once in SketchUp, the user can position any 3-D model relative to the geo-context.  Then a simple export to ArcGIS will automatically position the 3-D data exactly as it was positioned in SketchUp relative to the same geo-context.  This process requires ArcGIS 9.0 with the 3D Analyst Extension, the ESRI SketchUp plug-in, the SketchUp ESRI plug-in, and SketchUp itself.

System requirements: A 400-MHz PC with 64 MB of RAM and 20 MB of free disk space, or a 400-MHz PowerPC G4 with 128 MB of RAM and 20 MB of disk space.

Price: SketchUp 3.1 costs $475.

Source of information: GeoWorld, August 2004.

PRODUCT NAME:  SkyView

SOURCE: Hill Air Force Base

ADDRESS:
Software Support Facility



800-773-7739



 GOTOBUTTON BM_·_ falconview@gtri.gatech.edu 



 GOTOBUTTON BM_¸_ Http://www.falconview.org 

PLATFORM: Windows 95/98/NT

DESCRIPTION:  SkyView is the 3-D visualization component of FalconView.  SkyView provides 3-D perspective views of the area of interest, including any overlays in use by FalconView.  Users can overlay imagery atop digital terrain elevation data, and create virtual fly-throughs.  There is no flight physics model, and there is no virtual cockpit.


Note: SkyView is a registered trademark of the Georgia Tech Research Institute (GTRI), as is FalconView.

System requirements: SkyView runs in conjunction with FalconView 3.1.1 and higher.  It runs best on systems with joysticks and 3-D graphics acceleration.

Price: FalconView is freely distributable at no cost to U.S. DoD entities and U.S. government agencies.

Source of information:  Vendor literature (obtained October 2000).

PRODUCT NAME:  SmartForest-II

SOURCE: University of Illinois at Urbana-Champaign 

ADDRESS:
101 Temple Hoyne Buell Hall



611 East Lorado Taft drive



Champaign, IL 61820



217-333-2939

PLATFORM: IBM and Silicon Graphics (SGI)

DESCRIPTION:  SmartForest‑II is a 3-D ecosystem simulator.  Users can simulate a ground-level view within a forest, and walk among 3-D tree icons.  Each tree symbol represents data regarding tree type, size, and vigor.  SmartForest‑II provides tools that enable analyses of forest stands as well as individual trees.  Users can visualize the impacts of forest management decisions.


SmartForest‑II can help forest managers view landscape changes that might occur, such as the effects of insect infestation, fire, or harvesting; preserve wildlife areas, such as saving individual trees to maintain nesting sites; monitor biodiversity and changes that may occur due to management decisions; see the aesthetic changes that may result from pest     control or other management practices; design scenic pullouts to maintain existing views; manage campgrounds more effectively by identifying trees to save when designing campgrounds; etc. 


By linking tree lists with current wood prices, SmartForest‑II enables forest owners and managers to efficiently contrast monetary benefits with the visual consequences of logging operations.


SmartForest‑II can include and visualize the tree information for a USGS mapsheet‑size landscape ‑ approximately 18 x 20 km, divided into 30-meter x 30-meter grid cells.  With 900 possible object locations within each cell, this landscape may include up to approximately 160 million virtual trees.


In the forest window, a user can move through the forest via mouse buttons.  To give immediate feedback on current location, only five tree stems per grid cell are visible while moving.  Any remaining trees appear when the user stops.  A separate window shows an elevation map with an arrow‑like indicator that shows the location and the direction of view.


A control panel window lets user input information about forest stands and individual trees, and to color-code tree characteristics for evaluation.  The forest can be visualized in stand mode or landscape mode.  Stand mode facilitates analysis and helps generate management options.  Landscape mode enables evaluation of the visual effects of specific management decisions.


To create the forest, three data inputs are used: an elevation file (USGS DEM), a stand file (indicating which cells on the elevation map have particular tree list file characteristics) and a tree list file (which includes the number, species, diameter and height of the trees in each stand). 


Trees are drawn according to their species, diameter, and height.  Users can color-code the tree display according to any of these three themes.  In the datasets shipped with the program, five species of trees are available: fir, spruce, birch, cottonwood, and alder.  The trees are drawn as simple triangles with stems for trunks.  However, once the user has come to a desired stopping point, a texture option will draw more realistic texture‑mapped trees.  Upon navigation, the triangular trees reappear.

System requirements:  SmartForest‑II is an OpenGL/Mesa application running on the IBM RS/6000 under AIX 3.2.5 and on SGI computers under IRIX 5.2.  It requires 24 MB of RAM and 5 MB of disk space for program files and demo files.  (More memory is recommended for real applications.)

Price:  Free.

Source of information:  Project literature (obtained September 1998).

PRODUCT NAME:  Smart Terrain

SOURCE:  Pacific Northwest National Laboratory

ADDRESS:
Battelle Boulevard



P.O. Box 999



MSIN:K9-55 



Richland, WA 99352



509-372-6052



 GOTOBUTTON BM_w_ js_risch@pnl.gov 

PLATFORM:  Intergraph TDZ

DESCRIPTION:  Smart Terrain is a PC-based terrain visualization system under development by Pacific Northwest National Laboratory (a facility operated by Battelle Memorial Institute for the Department of Energy) for U.S. Army I Corps at Fort Lewis.  The existing prototype enables the draping of raster data onto terrain models for real-time fly-throughs.


Smart Terrain uses C++ wrappers around OpenGL function calls.  The prototype uses a grid-based approach in which lower-fidelity representations (used for representing distant terrain) are generated by resampling the full-resolution terrain grid at larger and larger sampling intervals.


Smart Terrain's user interface consists of two primary windows:  a 3-D view that includes a status bar displaying the current bearing, elevation and MGRS coordinates of the viewpoint; and a plan view of the area surrounding the current 3-D viewpoint location.  The view shown in the 3-D window can be steered by positioning the cursor in the window and pressing one or more mouse buttons.  


Various display, rendering and environmental control functions can be accessed via drop-down menus.  Users can select low or high resolution mode.  The program incorporates an accurate solar illumination model.

System requirements:  Intergraph TDZ with 100-MHz Pentium CPU running Windows NT with 64 MB RAM, 2 GB  disk space and a CD-ROM drive.

Price:  $10,000.

Source of information:
Personal correspondence with Principal Investigator (John Risch, 509-372-6052, js_risch@pnl.gov), 02-96.

Special note:  DRB has a videotape in which Smart Terrain is used to fly through satellite image data and DTED Level 1 data.  POC is Tom Witte, 703-428-6838.  Smart Terrain POCs include COL Larry Bruns (CDR, 201st MI BDE, 206-209-1994) and Randy Woodson (Program Manager, 206-967- 8511,  GOTOBUTTON BM_¹_ r_woodson@ccmail.pnl.gov).
PRODUCT NAME:  SMI CAD

SOURCE:  MicroSurvey

ADDRESS:
800-234-0123



 GOTOBUTTON BM_º_ http://www.microsurvey.com 

PLATFORM: Windows 95/98/NT 4.0

DESCRIPTION: SMI CAD combines CAD with COGO, DTM (contouring and terrain modeling), 3-D design (roads, sites and terrain analysis), mapping and volumetric capabilities.   


SMI CAD can directly read and write DWG and DXF files, and supports common AutoCAD commands.

System requirements: * * *

Price:  $1,695.

Source of information: 
Vendor literature (obtained September 1998).

PRODUCT NAME:  SmoothMove

SOURCE: Infinite Pictures

ADDRESS:
503-221-2449



 GOTOBUTTON BM_»_ info@smoothmove.com


 GOTOBUTTON BM_¼_ http://www.smoothmove.com 

PLATFORM: Windows 95/NT

DESCRIPTION: SmoothMove creates panoramas, so users can stand inside their 3-D models and look in any direction - left, right, up and down.


To make a panorama within AutoCAD, a user types Smmakepan or chooses the Make Panorama toolbar button.  Next, the user inputs the panorama name, center point, front point, width and height.  A SmoothMove panorama object appears at the specified center point.  Once this object has been created, the user renders it according to preferences for lighting and rendering mode.  Once rendered, a preview window appears with the rendered panorama inside.  The SmoothMove Pan Viewer lets users view the panorama without AutoCAD or SmoothMove.  This viewer can be freely distributed (with some constraints on content).  


The core code for SmoothMove is contained in an ARX file.  SmoothMove Panoramas for AutoCAD 14 includes the AutoCAD 14 plug-in, a SmoothMove Browser plug-in, the Hotspot Editor, the SmoothMove Viewer, an image sampler, etc.  The Hotspot Editor lets users link areas in the panoramas to external entities such as Web sites, audio files, video clips, etc.


Versions of SmoothMove are available for AutoCAD, 3D Studio MAX and 3D Studio VIZ.  The rendering capability has been incorporated into AccuRender 3.

System requirements: A Pentium 133 or higher running AutoCAD 14 under Windows 95/NT, with 32 MB of RAM (64 MB preferred), 20 MB of disk space and a 16-bit color display.  (Versions are also available for 3D Studio MAX and 3D Studio VIZ. 

Price:  $499.

Source of information: 
CADalyst, 1999.

PRODUCT NAME:  SOCET SET

SOURCE: BAE Systems

ADDRESS:
Mission Solutions



Talisin Business Group



Visual Information Products



858-592-5710



 GOTOBUTTON BM_½_ mark.oldknow@baesystems.com 



 GOTOBUTTON BM_¾_ Http://www.talisin.com 

PLATFORM: Windows NT/2000, SUN Solaris, Silicon Graphics IRIX

DESCRIPTION:  SOCET SET is used to import, pre-process, display and extract information from imagery.  Functions include orthorectification, mosaicking, geopositioning, terrain and feature extraction, etc.  SOCET SET supports TIFF, GeoTIFF, NITF, Landsat 7, MrSID, CADRG and CIB formats.  After extraction, 3-D models can be output in DXF, ArcGen, DGN and ASCII formats.


This summary focuses on SOCET SET's Perspective Scene function, which allows the creation of 3-D scenes displaying terrain, features and imagery from a user-specified viewpoint.  After the viewer's location and orientation have been specified, the scene is rendered by draping imagery over the digital terrain model (DTM) and the features that are visible to the viewer.


Users can render single scenes or create animated fly-throughs from hundreds of scenes.  Imagery can be draped over a DTM only, or over a DTM and features.  Features can be rendered from imagery, with generic textures, with solid colors, or with shading based on a given sun angle.  Image texture to be draped over a DTM can come from several images.  Users can specify which image to use for each feature, or can let the selection process be automatic.  


A fly-through's viewpoint can follow a simple tangent line along the flight vector, or it can including pivoting and locking onto targets.  Users can vary their field of view and resolution.  3-D visualization is not interactive.  Several steps are needed for perspective scene generation:  delineation of the fly-through route, determination of the look angles, selection of the DTM files, imagery and feature files, and establishment of the size and appearance of rendered scenes.  Scenes are displayed one at a time as they are rendered, and are saved as individual disk files.


SOCET SET 5.0 includes a Feature Database Merge function that can automatically merge two adjacent feature databases into a single database.  There is also a new Terrain Profile Editor.  A snap-to-ground edit tool uses an image correlation algorithm to automatically compute the elevation of each post.


NGA chose SOCET SET to replace its DE Alpha workstations.  Operators will invoke SOCET’s automatic terrain extraction capability, specify a geographic region, then define a post spacing and an extraction strategy.  The workstation will then proceed autonomously, correlating image pixel values until the desired area has been extracted.  Once the automatic terrain extraction has been completed, the operator can review and edit the results.  Interactive editing tools are included.  SOCET SET’s DTED Export GUI populates the fields required to create NGA DTED. 


SOCET SET resides on TEC's Digital Stereo-Photogrammetric Workstation (DSPW) as part of the Terrain Information Extraction System.  It is also part of the U.S. Military Academy's Geographic Sciences Lab.

System requirements: A SUN (SPARC or UltraSPARC) or SGI workstation, 128 MB RAM, 300 MB disk space for software (2 GB recommended for data), 300 MB swap space and a stereo-capable monitor.

Price: About $25,000 to $50,000.

Source of information:
Geospatial Solutions, August 2003.






PE&RS, November 2002.






Real Time Graphics, June 2001.






Geospatial Solutions, April 2001.






DSPW Users Manual.

PRODUCT NAME: SOCET SET Plug-in for TerraTools

SOURCE:  TerraSim

ADDRESS:
One Gateway Center



Suite 2050



420 Fort Duquesne Boulevard



Pittsburgh, PA 15222



412-232-3646



 GOTOBUTTON BM_¿_ info@terrasim.com 



 GOTOBUTTON BM__ http://www.terrasim.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION: The SOCET SET Plug-in for TerraTools provides an interface for exporting SOCET SET projects (imagery, cartographic feature data, and image-textured models) to TerraTools.  The plug-in creates a TerraTools project flowgraph for automatic database visualization. 


Imagery associated with a SOCET SET project is imported into TerraTools and can be used for textured terrain and backgrounds in the TerraTools feature viewer.  The plug-in automatically converts SOCET SET features to the TerraTools feature representation, preserving all attribution and enabling customization.  Users can assign the contents of SOCET SET feature databases to standard processing paths in TerraTools.  OpenFlight models exported by SOCET SET’s OpenFlight export tool are automatically ingested into a TerraTools model library for inspection, reuse and customization using TerraTools’ model library editor.  


The plug-in includes a custom extraction specification file for SOCET SET, which enables collection and visualization of numerous geospatial features such as buildings, drainage, road networks (including meridians, sidewalks and parking lots), vegetation (including solid tree canopies, scattered trees and individually placed plants) and surface materials.  The plug-in exports a complete TerraTools project, so users have access to all of TerraTools’ capabilities, including integrated TIN generation, feature modeling, LOD generation and scene visualization.


The scenario is that a SOCET SET user collects data, including roads, individual trees, forested regions, building footprints and 3-D building models.  The data are collected using the TerraTools extraction specification file, which facilitates attribution that will support rapid visualization.


The user then invokes the plug-in, specifying which images and digital terrain models to use.  Since the data were collected with the TerraTools specification, the SOCET SET feature data are automatically mapped to the appropriate processing paths, requiring no additional input from the user.


At this point, a single press of a button is sufficient to generate a complete TerraTools project flowgraph in which all the selected imagery, models, terrain and feature data have been supplied as inputs.  Finally, the user invokes TerraTools to build a visualization, which can be viewed in real-time with the TerraTools fly-through viewer.

System requirements: A 500-MHz Pentium III PC with 512 MB of RAM, 20 GB of disk space, and an OpenGL-compliant graphics card.  The software requires SOCET SET 4.4 or higher and TerraTools 1.5 or higher.

Price: * * *

Source of information:
Vendor literature (updated May 2003).

PRODUCT NAME:  SOCETsim

SOURCE: BAE Systems

ADDRESS:
Mission Solutions



Talisin



10965 Via Frontera, Suite 200



San Diego, CA 92127



858-592-5710


 GOTOBUTTON BM_g_ vipinfo@talisin.com 



 GOTOBUTTON BM_À_ Http://www.talisin.com 

PLATFORM: Windows NT/2000

DESCRIPTION:  SOCETsim is a photogrammetric software application based on SOCET SET technology.  The software accepts pre-triangulated imagery, imports terrain data, extracts and represents 3-D buildings, and exports photorealistic textured terrain in OpenFlight format.


SOCETsim can use both satellite imagery and digital scans of photographs.  The imagery must be pre-triangulated, and must include enough information to generate a rational polynomial support file.  (A rational polynomial support file is an approximation of a rigorous support file’s ground-to-image function.  It contains only addition and multiplication operations as opposed to a rigorous math model, which usually contains trigonometric functions.)  Individual stereo models can be mathematically defined once imagery has been imported.  Users can then compile terrain skin, 3-D models and textures. 


SOCETsim can import NGA DTED, USGS DEM, ASCII DTM, ArcGrid and SDTS terrain formats.  The data can be displayed as grids or contours.


With SOCETsim’s feature extraction process, users can create and store databases of 3-D polygonal objects that represent buildings present in their imagery.  Users can delineate features in stereo, maintaining control of all three (X, Y, Z) dimensions.  The software’s Auto Create process facilitates this - when a user draws the roof of a building, its sides are automatically created.  Users have three ways to define a building height: by simply entering the value, by taking it from the digital terrain model, or by actually measuring it in stereo.  Auto Create allows three basic roof shapes: flat, peaked or gabled.  A Sketch menu enables users to modify these basic shapes to create more complex buildings.  SOCETsim stores the position and shape of each feature in 3-D ground space (latitude, longitude and elevation).
As a byproduct of the OpenFlight export process, SOCETsim automatically generates an orthoimage that conforms to the footprint of the elevation model.  This process takes the terrain, features and orthoimage generated during the project and automatically textures the terrain with the orthoimage.  The process also automatically textures the features with best-fit imagery - this reduces the amount of time that operators typically spend applying image texture to each facet of every feature in a 3-D database using traditional modeling methods.  Terrain is output in two levels of detail; features are output at up to three levels of detail.  

System requirements: * * *

Price: About $8,000.

Source of information:
Vendor literature (updated July 2002).

PRODUCT NAME:  SoftPlotter

SOURCE: Boeing Autometric

ADDRESS:
7700 Boston Boulevard



Springfield, VA 22153



800-299-8279



 GOTOBUTTON BM_Á_ softplotter@autometric.com 



 GOTOBUTTON BM__ http://www.autometric.com 

PLATFORM: Windows 2000/NT, SGI IRIX

DESCRIPTION:  SoftPlotter is a softcopy photogrammetry system.  It is organized into tools that represent steps in the production process.  These tools use a common graphical interface and are implemented as separate executable programs.  SoftPlotter uses a project concept.  A project contains source data, interim products and the final products needed to satisfy a particular production effort.  Batch processing can be employed via script files, for high volume sequential processing tasks (e.g., stereo model creation, DTM generation and orthorectification).


SoftPlotter has tools for image import, triangulation, stereo model creation, terrain model extraction with interactive stereoscopic editing, orthorectification, 3-D feature data extraction, vector mapping, contour generation and map publishing. While SoftPlotter can generate DEMs and contours, 3-D display and map draping require Autometric’s EDGE Viewer.


SoftPlotter’s mosaicking capabilities include automatic radiometric matching and geometric feathering.  Users can interactively adjust the brightness and contrast settings for individual mosaic components.  


DEM editing features include the capability to edit cross-sections of terrain.  DEM and Surface tools can be customized globally or on a per-project basis.  SoftPlotter also provides subpixel cursor measuring, project definition parameters, point-and-click backup and restore, import and export of ASCII data and enhanced stereoscopic terrain data editing.


SoftPlotter’s Block Tool imports ASCII triangulation data, control point coordinates, external orientation data, satellite ephemeral data, etc.  The Stereo Tool imports NGA DPPDB.  The DEM Tool imports and exports elevation data in USGS DEM and NGA DTED formats.  The Surface Tool imports and exports TERRAMODEL TIN files, ERDAS IMAGINE DEM files, ASCII point files and DGN files.  The Ortho Tool imports IMG files and imagery from the Block Tool; and export binary, IMG, TIFF, COT, GeoTIFF, NITF 2.0 and ASCII report files.  The optional KorkTran Tool imports and exports DXF, DGN and ARC/INFO files.


Optional modules support NGA’s Foundation Feature Data (FFD) and Vector Smart Map Level 2 (VMAP2).  These modules are designed to facilitate collection of feature data according to NGA’s Feature Attribute Coding Catalog (FACC).  This is accomplished through integration between SoftPlotter, an attribute database and KDMS or Bentley MicroStation collection application software.  (The VMAP2 module is used in conjunction with KDMS for feature collection, while FFD is offered with options for either KDMS collection or MicroStation collection.)  


The KDMS Tool lets users manipulate features via programmable macros.  A feature tracing capability facilitates the construction of polygons from existing features.  There is also a DGN Tool to facilitate interaction between SoftPlotter and Bentley MicroStation.


Version 4.0 includes lensing technology from IDELIX.  IDELIX has signed a licensing agreement to integrate its Pliable Display Technology (PDT) into Boeing Autometric products.  PDT is a data format-independent, lens display application that allows viewing and editing of high-resolution data sets on limited-size screen displays.  With PDT, SoftPlotter users can gain a virtual lens within a data set that allows them to see details without losing their view of the surrounding image context.  Using this technology, users can navigate to, magnify and analyze regions of interest while maintaining a view of the data set in its entirety.  Unlike traditional panning and zooming capabilities, no information is hidden or moved off the display.


SoftPlotter has been evaluated by NGA.

System requirements: Autometric recommends the Dell 530 hardware platform for SoftPlotter. 

Price: SoftPlotter is modular.  Prices range between $10,000 and $50,000.

Source of information:
Point of Beginning, June 2002.






Geospatial Solutions, May 2002.






Vendor literature (updated April 2002).

PRODUCT NAME:  SoftVR

SOURCE:  Soft Reality

ADDRESS:
3928 South Nova Road



Suite 301



Port Orange, FL 32127-9293



904-760-7377 ext. 118



 GOTOBUTTON BM_Â_ info@softrealityinc.com 



 GOTOBUTTON BM_Ã_ Http://www.softrealityinc.com 

PLATFORM: Windows NT, DEC Alpha, Silicon Graphics and Concurrent

DESCRIPTION:   SoftVR is control software for real-time visual simulation.  It provides an interface to let a user’s host application communicate with a visual system, even if the visual system is on a separate platform.


SoftVR's C/C++-callable API includes viewpoint controls, environment controls, window controls, display controls and database controls.  There are calls to load and activate moving models, set model position and attitude, activate special effects, set the time of day, enable weather effects (e.g., haze and scud) and perform functions such as terrain following, laser ranging, collision detection, etc.  There are options for sensors, dynamic database and texture update, scene load management and remote platform support.  


SoftVR is multithreaded internally and can distribute its processing load among multiple processors to increase overall system throughput.  In single-platform configurations the host application runs as a separate thread, so multiple CPUs can be exploited.  Support for asynchronous host communication ensures optimal polygon performance and fixed frame rates.


SoftVR supports OpenFlight and SEDRIS database formats.  Thus, the software can ingest output from MultiGen and TERREX database development tools.


SoftVR was demonstrated at the 1997 Interservice/Industry, Training, Simulation and Education Conference (I/ITSEC), where it simultaneously drove six visual channels using diverse hardware.  The host system was an Intergraph TDZ-2000 connected via Fast Ethernet (100BaseT) to a 3Dfx Obsidian-based PC, a Real 3D PRO-1400 system, an SGI Octane, two Intergraph TDZ-2000s and an Oak Technologies WARP 5-based PC.  Soft Reality representatives switched between concurrent views of the same scene on each platform and multi-window panoramas with the adjacent views computed on different platforms.

System requirements:  SoftVR supports hardware from Intergraph, Real3D, SGI, Quantum3D and Primary Image.  It supports the Direct3D, Glide, PRO-API and OpenGL APIs.  

Price: A developer’s license costs $2,800.  A run time license costs $800.  Options costs $1,000 each.

Source of information:
Vendor literature (updated May 2001).






Real Time Graphics, December 1999.






IMAGES, Spring 1998.

PRODUCT NAME: SOFViz

SOURCE: TERREX

ADDRESS:
4400 East Broadway Boulevard



Tucson, AZ 85711



520-323-7990



 GOTOBUTTON BM_Ä_ info@terrex.com   



 GOTOBUTTON BM_Å_ Http://www.terrex.com 

PLATFORM: Windows 95/NT

DESCRIPTION: SOFViz is a free viewer developed by TERREX for the U.S. Special Operations Command (SOCOM), per SOCOM specifications.  The software supports 2-D and 3-D visualization, DIS/HLA networking, standard 2525B symbology, etc.


The original goal was to distribute linked 2-D and 3-D data sets built at MacDill AFB for end-users with laptops and web browsers.  Data pre-processing for SOFViz entails the use of TERREX’s Terra Vista terrain database generation tools along with BAE SOCET SET’s image processing tools, to create 3-D databases that support virtual fly-throughs of tasking areas.  


SOFViz’s features include 2-D/3-D correlation during virtual navigation, HTML links for embedding additional information about features, programmable flight paths, etc.


SOFViz supports data inputs such as NGA DTED, DFAD and VPF; USGS DEM, DLG and LULC; ESRI Shape; GeoTIFF; NITF; JPEG; etc.  The software also supports OpenFlight, SIF, SEDRIS, CTDB, TerraPage, JANUS, JCATS and ITEMS databases.  SOFViz can output Shape, DTED, OpenFlight, TerraPage, SIF, SEDRIS, JANUS, JCATS, ModSAF and OneSAF.


TERREX demonstrated SOFViz at Fort Leavenworth in April 2003.  A 3-D view appeared on the right side of the screen, with a linked 2-D view on the left.  A virtual compass provided orientation for the 3-D view.  The scenery was of Berkeley, California.  As the operator flew through the scene, it was evident that numerous features had been annotated (e.g., “landing zone,” “sewage plant,” etc.).  It was demonstrated that users can determine ranges from their eyepoints to points of interest within the 3-D scene.

System requirements: * * *

Price: SOFViz is executable software that may be freely distributed to the U.S. Government.  More information is available from CDR Littleton of MacDill AFB, at (813) 828-9758. 

Source of information: 
Vendor literature (August 2004).






Vendor demonstration (April 2003).

PRODUCT NAME: Solid Terrain Modeling (STM)

SOURCE: STM

ADDRESS:
340 Fillmore Street



Fillmore, CA 93015



805-524‑7307



 GOTOBUTTON BM_Æ_ lawrence@solidterrainmodeling.com 



 GOTOBUTTON BM_Ç_ Http://www.stm-usa.com 

PLATFORM: * * *

DESCRIPTION: STM integrates CAD, CAM and GIS technologies.  The system features proprietary physical image transfer and printing software, along with a patent-pending model manufacturing process.  It uses digital elevation data to create 3-D models out of foam and other materials.  A color printing process transfers color images to 3-D physical surfaces.


To create a model, STM uses a matched set of digital elevation data and photometric data for the geographic area of interest.  The elevation data are used to control the highly-calibrated machine that carves the model into high-density plastic foam.  The photometric data are used to control the printing machine as it applies a satellite image directly onto the model’s surface.


STM offers natural terrain models, graded terrain models, layered models (with exposed subsurfaces) and landscaped models (with details such as vegetation, rocks and water bodies).  A 4-foot by 6-foot model can supposedly be produced and shipped within one week.


STM has created an 8' x 8' solid terrain model that shows the topography and urban and rural highlights of Maryland and the Chesapeake Bay.  The model also depicts the bay’s bathymetry, using data supplied by the National Oceanic and Atmospheric Administration (NOAA).  Seventeen STM models are on display at the National Geographic Society’s Explorers Hall, including Byrd Glacier, Columbia River Gorge, the Alps, the Appalachians, Grand Teton and Yellowstone National Parks, Mount Everest, Mount Fuji, Mt. St. Helen, San Francisco Bay, Oahu, Patagonia, Afghanistan and the Grand Canyon.  STM models have been used in a legal case to illustrate the crash of an airplane, by depicting a mountain range, an airport and the flight path of the plane.


STM has completed a 3-D model of Gettysburg for the United States Military Academy (USMA) at West Point.  Instructors will use the model as an example of an innovative method for 3-D visualization of the battlespace.  The model, which was produced from a combination of 30‑meter digital elevation data (from USGS) and 4‑meter IKONOS multispectral imagery (from Space Imaging), will be used in several courses within USMA’s GIS program, as well as in military history and military geography courses. 

System requirements: Not applicable.

Price:  * * *

Source of information:
Geospatial Solutions, March 2003.






GeoWorld, January 2003.






MT2, Vol. 7, Issue 4.






GeoWorld, May 2002.






Vendor literature (April 2002).

PRODUCT NAME:  SPACE basic
SOURCE:  Thomson Training & Simulation (TT&S)

ADDRESS:
2000 East Lamar Boulevard



Suite 300



Arlington, TX 76006-7337



 GOTOBUTTON BM_ http://www.tts.thomson-csf.com  

PLATFORM: Windows 95

DESCRIPTION: SPACE basic is designed to display tactical visual scenes in real time, composed of the 2-D landscape background (textured and anti-aliased), moving 3-D objects (tanks, aircraft, missiles, etc.), static or animated objects (explosions, launch effects, etc.) and overlaying symbology (sight reticules, instructor’s aids, etc.).

The 2-D landscape is computed in real time from a 3-D database.  The observer has a static position in the database, and can view 360 degrees in the horizontal and vertical planes.  Users can perform range measurements, change their field of view, etc.

System requirements: A typical configuration includes a Pentium or Pentium II, 128 MB of RAM, a 2-D or 3-D PCI or AGP accelerator board, a 1-GB hard disk, a CD-ROM drive and an Ethernet communication card.

Price:  * * *

Source of information:
Vendor literature (obtained August 1998).

PRODUCT NAME:  SPACE magic
SOURCE:  Thomson Training & Simulation (TT&S)

ADDRESS:
2000 East Lamar Boulevard



Suite 300



Arlington, TX 76006-7337



 GOTOBUTTON BM_ http://www.tts.thomson-csf.com  

PLATFORM: Silicon Graphics and Windows NT

DESCRIPTION: SPACE magic is software for controlling real-time visual simulations.  SPACE magic is OpenGL-based and runs on COTS (SGI and Windows NT) hardware platforms.  SPACE basic is a separate TT&S product for observation from static points.  TT&S’ Scenemaker provides database generation support to SPACE magic.


SPACE magic is designed to make the most of its host platform, and uses algorithms derived from TT&S’ experience with image generators.  A “real-time Delaunay” algorithm is used to permit the continuous creation of levels of detail on the terrain.  This is meant to ensure optimal use of the available computing power for generating, in each frame, an image with maximum detail at close range, by avoiding the unnecessary processing of details located farther away, that would not be visible due to their relative size.

System requirements: The SGI version will run on any SGI platform.  The PC version is based on OpenGL 1.1 and will run on any OpenGL accelerator board.  It runs under Windows NT 4.0 SP 3.  A Pentium Pro or Pentium II is recommended, with 64 or 128 MB of RAM.

Price:  * * *

Source of information:
Vendor literature (obtained August 1998).

PRODUCT NAME:  SPANS

SOURCE:  TYDAC

ADDRESS:
1925 N. Lynn Street



Suite 803



Arlington, VA 22209 



703-527-0550



 GOTOBUTTON BM___ info@tydac.com 



 GOTOBUTTON BM_ http://www.tydac.com  

PLATFORM:  PCs (Windows 3.1, Windows 95 or OS/2) and UNIX workstations (DEC, HP, IBM RISC/6000, SGI and SUN)

DESCRIPTION:  The SPANS suite of spatial analysis software is designed to be a comprehensive package for importing, analyzing, modeling and exporting major geographic data types.  It is a hybrid raster/vector solution.  The product family includes SPANS Cartographer, SPANS Mineral Exploration, SPANS Pioneer, SPANS Prospector and SPANS Topographer.  This summary focuses on the technical features of SPANS Topographer.


Users of SPANS Topographer can interpolate surfaces from point data, using linear or non-linear interpolation models to from triangulated irregular networks.  Surface derivatives such as slope, aspect and angle of incidence can be calculated.


Local operations such as smoothing, edge detection, edge enhancement and texture analysis can be performed on data.  Operations can be applied to thematic data to determine indices such as landscape complexity.


Users can generate maps that display the visible and non-visible portions of a surface, for a given observer position and viewing geometry.  Areas of interest can be zoomed.


Perspective models of surface data can be generated.  Users can define viewing geometry, zoom factor and vertical exaggeration, either by numerical specification or interactive modification.  Thematic layers can be draped over surfaces.


Version 7 of SPANS enables users to develop custom graphic interfaces.  It also supports 24-bit raster data and vector data import with point, line and area attributes for files in ESRI and MapInfo formats.

System requirements:  * * *

Price:  * * *

Source of information:
Geo Info Systems, March 1998.






Vendor literature (updated January 1997).

PRODUCT NAME:  Spatial Explorer

SOURCE:  Schreiber Instruments

ADDRESS:
4800 Happy Canyon Road



Suite 250



Denver, CO 80237-1074



303-759-1024

PLATFORM:  PC

DESCRIPTION:  Spatial Explorer is designed to visualize complex 3-D spatial data, especially for subsurface investigations related to environmental contaminant distribution, civil engineering design, mine design, and petroleum exploration.  Users can construct 2-D and 3-D cross-sections, fence diagrams, block models and 3-D wellbore diagrams.


Spatial Explorer runs seamlessly within AutoCAD Release 12.  Schreiber's QuickSurf is not required, but the program is aware of QuickSurf's presence and can take advantage of it if it is loaded.

System requirements:  AutoCAD.

Price:  $495.

Source of information:
POB, February/March 1995.  






Silicon Graphics World, January 1995. 






EOM, January 1995.

PRODUCT NAME: Spatial Terrain

SOURCE: RockWare

ADDRESS:
2221 East Street #1



Golden, CO 80401




303-278-3534



 GOTOBUTTON BM_È_ info@rockware.com  



 GOTOBUTTON BM_É_ Http://Www.rockware.com   

PLATFORM: Windows 88/2000/ME/NT

DESCRIPTION: Spatial Terrain consists of five ARX plug-ins for AutoCAD.  The software is oriented toward civil and environmental engineering, surveying and surface manipulation and enables users to perform contouring, gridding, Boolean operations, merging, validation, etc.


ST-Build lets users build TINs and store them as polyface meshes.  Boundaries can be used to limit TIN generation, if desired.


ST-Contour lets users generate contours from a set of polyface meshes or 3-D faces.  Isolines can be generated for display, as well.


ST-Solid lets users perform 3-D Boolean operations (unions, intersections and differences) on polyface meshes.


ST-Surface lets users perform 3-D Boolean operations (unions, intersections and differences) on surface polyface meshes.


The ST-Utils modules lets users validate and condition triangulated surfaces and solids, and merge multiple 3-D faces.

System requirements: A 450-MHz Pentium II or AMD K6-II with 128 MB of RAM and a display of 1024 x 768.

Price: ST-Build costs $125, ST-Contour costs $125, ST-Solid costs $150, ST-Surface costs $175, and ST-Utils costs $50.

Source of information.
Vendor literature (obtained August 2002).

PRODUCT NAME: Spearhead II

SOURCE:  MaK Technologies

ADDRESS:
10 Fawcett Street



Cambridge, MA 02138



617-876-8085



 GOTOBUTTON BM__ info@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM: PC

DESCRIPTION: SpearHead II is part of MaK’s family of SIMinterNET simulations.  It is a tactical trainer designed for tank company or platoon commanders.  The software simulates a tank battle in real time.  Users develop battle plans and execute them in real time, in a game-like synthetic environment.


The primary focus is to facilitate battle planing and visualization.  Before an exercise, trainees must develop detailed battle plans for maneuver, combat service support and intelligence.  The trainee then executes the plan in real time, in a 3-D battlefield scenario.


Users can communicate with other platoon members and send commands to computer-generated forces.  After execution, an after-action review system provides a score sheet that outlines mission successes.


Spearhead II provides 2-D and 3-D views, supports single-player and multi-player modes, runs on a LAN or the Internet, and is HLA-compliant.


Spearhead II is the result of a contract to make a commercial tank simulation game called Spearhead HLA-compliant.  Spearhead II is used by the U.S. Army Armor School at Fort Knox to train tank crews and commanders in tactical decision making.  The game is also used by the Army’s Mounted Maneuver Battle Lab for weapon experiments and tactical analysis.

System requirements: * * *

Price: The original commercial game Spearhead can be purchased for about $30 from Zombie Virtual Reality Studios.

Source of information.
Vendor literature (updated August 2003).

PRODUCT NAME: SpeedTreeRT

SOURCE: Interactive Data Visualization (IDV)         

ADDRESS:
1233 Washington Street



Suite 610



Columbia, SC 29201



800-233-0073



 GOTOBUTTON BM_Ê_ http://www.idvinc.com  

PLATFORM: Windows

DESCRIPTION: SpeedTreeRT is software designed to create realistic trees with adjustable wind effects and seamless level-of-detail transitions.  A library of 128 tree models based on 300 core species is included.  SpeedTreeRT includes SpeedTreeCAD, an application for creating and editing animated trees in real time. 

System requirements: * * *

Price: * * *

Source of information.
Vendor literature (obtained March 2004).
PRODUCT NAME: SpiDar

SOURCE: SimWright

ADDRESS:
P.O. Box 5370



Navarre, FL 32566



850-939-8707



 GOTOBUTTON BM_Ë_ http://www.simwright.com  

PLATFORM: Windows NT/2000

DESCRIPTION: SimWright has developed tools that work in conjunction with MultiGen-Paradigm’s Creator and Vega software products, including custom tools and libraries.  SpiDar is a MultiGen Creator plug‑in for modeling real‑world objects from stereo imagery.

System requirements: * * *

Price: SpiDar costs $6,000, which includes one year of maintenance and support.

Source of information.
Vendor literature (obtained May 2003).

PRODUCT NAME:  SRTMFill

SOURCE: 3D Nature

ADDRESS:
5740 Olde Wadsworth, Suite C



Arvada, CO 80002



303-659-4028



http://www.3dnature.com

PLATFORM: Windows

DESCRIPTION:  SRTMFill is a utility for processing Shuttle Radar Topography Mission (SRTM) data.  The software patches NULL data holes in SRTM DEMS by progressively in-filling from surrounding data.  SRTMFill’s algorithm is suitable for patching holes of moderate size, in flat or sloping terrain.  Users should note that it cannot replace features that are entirely missing (e.g., a whole mountain).  The software is not recommended for extreme cases.


SRTMFill reads and writes the HGT file format in which SRTM DEMs are currently supplied.  Thus, any software product that can read HGT files should be able to read the output generated by SRTMFill.  


SRTMFill expects HGT files to be in standard 1-arcsecond or 3-arcsecond tile chunks.


System requirements: SRTMFill does not require World Construction Set, Visual Nature Studio or any other software by 3D Nature.

Price: Free.

Source of information:
Vendor literature (obtained March 2004).

PRODUCT NAME:  SSV

SOURCE:  Sterling Software

ADDRESS:
1121 San Antonio Road



Palo Alto, CA 94303



415-964-9900

PLATFORM:  DECstation 5000, HP 9000 Series 700, IBM RS/6000 and SGI

DESCRIPTION:  SSV, the Sterling Scientific Visualization System, is a comprehensive visualization package providing modeling, rendering, viewing, animation, particle tracing, secondary computations on the input results, video and film output, and other functions.  Version 2.1 offers ViewPaths - a technique that lets the user's viewpoint fly through his data.  Each version of SSV is a native implementation which uses the full capability and features of the individual platform.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  STAGE

SOURCE:  Virtual Prototypes

ADDRESS:
4700 de la Savane



Suite 300



Montreal QC H4P 1T7 Canada



514-341-3874



 GOTOBUTTON BM_Ì_ sales@VirtualPrototypes.ca 



 GOTOBUTTON BM___ http://www.virtualprototypes.ca 

PLATFORM:  Silicon Graphics (SGI) and NT

DESCRIPTION:  The Scenario Toolkit and Generation Environment (STAGE) is a simulation and training environment for aerospace and defense applications.  STAGE allows engineers to build complex simulations and graphically define interactive, tactical scenarios made up of objects.  These objects represent dynamic tracks, ground stations, physical environments and rules.  The resulting environments replicate real-world dynamics for real-time, man-in-the-loop training or decision support systems.  STAGE is designed for user-extensibility and integration.

System requirements: For SGI: any workstation running IRIX 6.2 to 6.5, with 64 MB of RAM and a CD-ROM drive.  For Windows NT 4.0 (Service Pack 3): a 166-MHz Pentium with 64 MB of RAM, a 3-button mouse, an Ethernet card and a CD-ROM drive.

Price: * * *

Source of information:
Vendor literature (updated February 1999).

PRODUCT NAME:  Starlight

SOURCE: Pacific Northwest National Laboratory (PNNL)


ADDRESS:
P.O. Box 999



Richland, WA 99352



509-375-6856



 GOTOBUTTON BM_Í_ http://starlight.pnl.gov/
PLATFORM: Windows NT/2000/XP

DESCRIPTION: Starlight is a 3-D visualization technology that was developed to help solve the problem of information overload.  The system is designed to capture and graphically portray relationships among multiple pieces of information of various types (e.g., text documents, database records, images, maps, etc.).  Its primary goal is to enable people to comprehend the contents of very large, complex and heterogeneous information collections better and faster.  Starlight was originally developed to provide the Intelligence Community with improved tools to combine information gathered from the field with supporting information from a variety of other sources (e.g., statistical databases, maps, photographs, news archives, etc.).  The software includes a geographic information system (GIS), and integrates spatial and non-spatial information in a visual display.


Starlight has two functional components.  One is an information preprocessing and modeling system.  This component characterizes information content, models associations among input data elements, and stores the modeled information for subsequent retrieval and analysis.  The other component is the visualization system, with which the user interacts during exploratory analysis of the information model.


Starlight integrates data from disparate sources, simultaneously analyzes structured and unstructured data, references tagged images and diagrams, provides query tools, uses XML, and enables collaboration with client-server software architecture. 


Starlight allows intelligence analysts to take data from different sources and in different formats and cross-reference the data simultaneously according to theme, date/time, geographic proximity, etc.  The software visually displays common patterns and themes in data as star-like clusters.  


Starlight’s MapView function supports the display of maps, and attaches coordinates that correlate locations on maps with the contents of other information sets already in use.  The system automatically adds these coordinates as new map views are opened, enabling the integration of spatial data with non-spatial information that has associated spatial attributes.  MapView has a range of GIS functions, such as graphical feature selection and spatial and feature attribute queries.


Starlight’s TerraGen utility processes elevation data and raster images to create 3-D terrain models for display.  A terrain view has a dedicated map view associated with it, so any data displayed in a terrain view’s associated map view will be automatically draped onto the 3-D terrain model.  Locations on terrain views can be linked graphically to information objects contained within concurrently displayed information sets, by adding them to a geospatial Link Array Plane.


Starlight’s MetaImage utility prepares images.  With this tool, users invoke digital images from metadata files and assemble them into image libraries.  With MetaImage, image files can be accessed and displayed in a variety of ways.  For example, the spatial locations of features of interest (e.g., the location of a particular person in a crowd photo) can be included.


A MetaImage can be opened from an image library into an image view window, and the contents of that window can be added to a Link Array Plane, where it will be graphically linked to correlated information in other information sets.


Work is being conducted to extend Starlight’s spatial information and analysis capabilities to include support for 3-D models that have associated attributed information.  Currently, users can load 3-D model files in Inventor or VRML format and display them, but cannot link these objects to associated non-spatial information.

System requirements: Both the Starlight client and server are multi-threaded and can take advantage of multi-processor PC hardware.  For optimal performance, the Starlight client requires OpenGL acceleration hardware.  PNNL recommends a dual-processor Dell Precision 530 workstation with Wildcat II 6110 graphics acceleration and a Sony GDM FW900 monitor.  

Price: Starlight is available to U.S. Government and Government-sponsored organizations.  Interested parties should contact PNNL regarding licensing and availability.

Source of information:
Military Geospatial Technology, Volume 1, Issue 1, 2003.

PRODUCT NAME:  Stealth

SOURCE:  MaK Technologies

ADDRESS:
10 Fawcett Street



Cambridge, MA 02138



617-876-8085



 GOTOBUTTON BM__ info@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM: Windows 95/98/2000/NT, SGI IRIX and Linux

DESCRIPTION: Stealth is DIS/HLA-compliant software that can be used for situational awareness, after action review and debugging.  Users can fly through virtual worlds with their choice of interfaces, and can attach to simulated entities via numerous different attach modes. 


A user can select a DIS/HLA entity (e.g., a vehicle) to attach to or track by clicking on it.  It is possible to attach to one entity while tracking another.  Entities can be chosen from a list via the GUI or keyboard, and selected groups of entities can be kept in view.  Hot keys let the user toggle among different view modes.  Mode and current position can be saved and recalled via hot keys.  A heads-up-display provides location, orientation and other user-defined information.


Stealth uses MaK’s VR-Link to listen to DIS/HLA exercises.  It depicts the position and orientation of all entities and places ground entities on the terrain, with optional ground clamping.  Entities within a scene can be identified via text labels.  Effects such as smoke, flame, and muzzle flashes are shown.  Stealth can also depict missile trails, dust trails, tracks, wakes, etc.  This depiction of trails can be toggled on and off.  Stealth can also graphically represent trajectory histories for scene entities.  Translucent sensor volumes represent the sweep of sensors based on emission data received via DIS/HLA.  Lines can be drawn between attackers and targets to help visualize causes and effects of battlefield events.  The immersive simulation experience is enhanced via 3-D sound, including Doppler effects.


Terrain databases can be loaded from a menu.  Users can seamlessly page in terrain data as the eyepoint moves throughout the virtual world.  Stealth supports OpenFLight and TerraPage database formats and Performer, OpenGL, Direct3D and Glide graphics.


MaK’s Plan View Display (PVD) product is integrated with MaK’s Stealth and Data Logger.  PVD enables users to overlay DIS and HLA entities and information onto 2-D views.  PVD can provide multiple simultaneous views, calculate vehicle-to-vehicle or point-to-point line-of-sight, display contour and grid lines, display user-customizable icons, etc.  PVD supports OpenFlight, CTDB, DTED, ADRG and Evans & Sutherland’s GDF formats.  
MaK is providing HLA-compliant tools for 3-D visualization, data recording and data playback for the Joint Modeling and Simulation System (JMASS).  MaK’s VR-Link, Stealth and Data Logger support the JMASS Federation Object Model (FOM).


As of Stealth 5.1, the software product is now based on MultiGen-Paradigm’s Vega Prime.  Benefits include the ability to leverage third-party Vega Prime modules such as Blueberry 3D, Terrain Editor for Creator Terrain Studio, DI-Guy, etc.  Access to Blueberry 3D technology enables Stealth users to depict dynamically generated terrain with details like trees, rocks and brush.  In addition, Stealth software now has an echelon view for entity selection. 

System requirements:  VR-Link and Performer.  Stealth runs on the entire SGI product line.  The PC version requires an Intel Pentium (75+ MHz) with 32 MB of RAM, 20 MB of hard disk space, a CD-ROM drive and a 3Dfx Interactive Obsidian graphics accelerator board.  Stealth now also runs on the entire Evans & Sutherland Symphony product line.  


PVD is integrated with Stealth and Data Logger, but can also stand alone.  It runs on any SGI machine and on Windows PCs.

Price:  Stealth for SGI and Windows 95/NT:  $2,000.  VR-Link also costs $2,000.  PVD costs about $6,000.  

Source of information:
Vendor literature (updated March 2004).






MS&T, Issue 1/2004.

PRODUCT NAME:  Stealth Pro

SOURCE: Reality by Design (RBD)

ADDRESS:
12001 Science Drive, Suite 125



Orlando, FL 32826



407-736-0066



 GOTOBUTTON BM_Î_ info@rbd.com


 GOTOBUTTON BM_Ï_ http://www.rbd.com  GOTOBUTTON BM___  

PLATFORM: Windows 2000 and Linux

DESCRIPTION: Stealth Pro provides an independent viewpoint into virtual environments.  Users can view simulations from any location within the virtual space, in a variety of tethered and untethered modes.  Users can also debug and analyze exercises without affecting the outcome of a simulation.  


Stealth Pro features real-time 3-D visualization and directional audio, with native support for Distributed Interactive Simulation (DIS) network protocols and High Level Architecture (HLA).  The product is built with RBD’s SimStorm distributed simulation toolkit.


Users can navigate through virtual worlds in multiple movement modes and with multiple viewing modes.  Users can also adjust lighting and visibility levels, viewing distance, and field-of-view.  With RBD Stealth Pro, users can also control factors such as time of day and weather (wind direction and speed, rain, fog, clouds, etc.).


In Free Fly mode, a user can pass through walls and objects, and change altitude on command.  Ground Hug mode maintains a user-defined elevation above or below the ground.  Users can attach to specific entities, also.  In IC (Individual Combatant) mode, a user can perform typical movements such as negotiating doorways and climbing stairs, but is constrained by gravity and physical boundaries.


RBD Stealth supports OpenFlight, SEDRIS and TerraPage database and 3-D model formats.


RBD Stealth Pro is used by the Institute for Defense Analyses (IDA) for 3-D visualization of urban databases built with TerraSim’s TerraTools.

System requirements: * * *

Price: $499.

Source of information:
Vendor literature (updated May 2003).

PRODUCT NAME:  Stereo Analyst

SOURCE: Leica Geosystems 

ADDRESS:
GIS & Mapping Division



2801 Buford Highway 



Suite 300



Atlanta, GA 30329-2137



404-248-9000



 GOTOBUTTON BM__ http://www.erdas.com 

PLATFORM: Windows 2000/NT

DESCRIPTION: Stereo Analyst is a standalone software product that is designed to facilitate the visualization, interpretation and extraction of 3-D geospatial information from stereo imagery.  It can also be installed as part of ERDAS IMAGINE, or as an ESRI ArcView extension.  Via interactive 3-D stereo viewing and image interpretation, users can gather 3-D information and collect vectors as 3-D Shapefiles for use in ERDAS IMAGINE or ArcView.


Stereo Analyst can be used to create digital stereo models from external photogrammetric data; perform map rectification; generate DEMs; measure distances, angles, areas, perimeters and coordinates; generate contour maps; display profiles; display 3-D views; drape maps and do slope/aspect analysis.  The software enables users to measure tree heights, collect 3-D models of buildings, automatically extract image texture for application to 3-D models, delineate highways along the sides of mountains, interpret the topography associated with drainage patterns, etc.  


Stereo Analyst also allows simultaneous editing and updating of a 2-D GIS with 3-D information derived from imagery.  Users can update a GIS by superimposing existing 2-D vector layers on a digital stereo model and editing/reshaping those layers to reflect their real-world positions.  During data collection, both spatial and non-spatial attributes associated with a GIS layer can be edited, and the attribute table can be displayed along with the stereo model.  The product supports continuous zooming and roaming.  It also has semi-automated quality control tools for validating the accuracy of GIS layers and stereo models.


Stereo Analyst can read IMG, GRID, TIFF, GeoTIFF, JPEG, ERDAS LAN and GIS, MrSID, BIL, BIP, BSQ, ERS, NITF, HMR and SHAPE formats.  There is support for SPOT, IRS-1C and IKONOS imagery.  The software can export 3-D Shapefiles and ASCII files.

System requirements: An Intel Pentium PC (Pentium II or above recommended) with 64 MB of RAM (128 MB recommended), 10 MB of disk space (with IMAGINE installed) or 100 MB of disk space (for a standalone installation), 335 MB for sample data, 2 GB for processing and 600 MB for supplemental data.  OpenGL 1.1 or higher is required.  The software supports selected graphics cards by 3DLabs, ELSA, Intergraph and Evans & Sutherland.  The recommended stereoscopic visualization glasses are StereoGraphics StereoEyes and NuVision 60GX.

Price: Version 1.2 costs $3,000.

Source of information:
GeoWorld, April 2002.






Vendor literature (October 2001).






Point of Beginning, June 2000.






Spatial News, 31 May 2000.

PRODUCT NAME:  Stereo Capture for ArcGIS

SOURCE: DAT/EM

ADDRESS:
8240 Sandlewood Place



Suite 101



Anchorage, AK 99507-3122



907-522-3681



 GOTOBUTTON BM_Ð_ sales@datem.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION: Stereo Capture turns DAT/EM’s Summit Evolution photogrammetric steroplotter into a 3-D ground coordinate digitizer for ESRI ArcGIS.  Users can collect image features directly into ArcView 8.x, ArcEditor, and ARC/INFO.  The product adds mapping and editing enhancements, such as the ability to review 3-D objects in the database superimposed directly onto stereo imagery.  Users can check the positioning and height of 3-D spatial feature data and verify data for errors while it is superimposed over stereo imagery.


Features include real-time panning and zooming, automatic generation of stairs, digital terrain model loading, control data loading, etc.

System requirements: DAT/EM’s Summit Evolution Stereoplotter, ESRI ArcView 8.x, Internet Explorer 5.5 or greater, dual Intel Xeon 2.4-GHz processors, 512 MB of RAM, 40 GB of disk space, single or dual 100-Hz 21" monitors, a CD-ROM drive and a USB port.

Price: * * *

Source of information:
Vendor literature (obtained January 2003).

PRODUCT NAME:  StereoJet

SOURCE: StereoJet

ADDRESS:
505 Montgomery Street, 11th Floor



San Francisco, CA 94111



800-474-9189



 GOTOBUTTON BM_Ñ_ stereojet@earthlink.net 



 GOTOBUTTON BM_Ò_ Http://www.stereojet.com  

PLATFORM: * * *

DESCRIPTION: StereoJet is actually a process for producing digital stereoscopic prints and transparencies .  With standard ink jet printers, StereoJet users can output computer renderings and stereo images as full-color, photorealistic, 3-D prints or transparencies.  These transparencies can be projected with standard overhead projectors.


StereoJet embeds the left and right images of a stereo pair into a polarized substrate on paper or transparencies.  Users wearing polarized glasses can then view the images in 3-D.

System requirements: * * *

Price: The cost for an 8 x 10 image is $50 for a transparency and $65 for a print.

Source of information:
GEOWorld, May 2001.






Vendor literature (obtained March 2001).

PRODUCT NAME:  StereoMap

SOURCE: U.S. Army Topographic Engineering Center (TEC) 

ADDRESS:
7701 Telegraph Road



Alexandria, VA 22315-3864



 GOTOBUTTON BM__ toddb@tec.army.mil 



 GOTOBUTTON BM__ http://www.tec.army.mil 

PLATFORM: SUN (Solaris)

DESCRIPTION:  StereoMap is a set of ARC/INFO macros and C programs that permit the viewing of images and maps in 3-D.  This is made possible by an algorithm that moves image pixels independently as a linear function of their underlying elevations.  The result is a 3-D image commonly referred to as an anaglyph. To view these images in 3-D, one must use red/blue filter 3-D anaglyph viewing glasses.


StereoMap is also available for ERDAS Imagine 8.3.  Source code is available upon request.  A TEC POC for StereoMap is Todd Blyler (703-428-6029, toddb@tec.army.mil).

System requirements: A download is available for ARC/INFO 7.11 running on a SUN Solaris 2.5.1 platform.

Price: StereoMap is free.  There are no limits on distribution, so long as credit is given to the authors, TEC and the Army Corps of Engineers.

Source of information:
TEC literature (October 1998).

PRODUCT NAME: Stitcher

SOURCE: RealViz

ADDRESS:
San Francisco, CA



310-312-4805



 GOTOBUTTON BM_Ó_ info@realviz.com 



 GOTOBUTTON BM_Ô_ Http://www.realviz.com 

PLATFORM: Windows NT

DESCRIPTION: Stitcher enables users to seamlessly combine horizontally and vertically overlapping 2-D images to create panoramic images (up to 360 by 360 degrees).  These panoramas can be used as environment maps, reflection maps and backgrounds in 3-D scenes.  Stitcher automatically compensates for the distortion inherent in panoramic images.  


The Stitcher interface features a tool bar, a mosaic window (for displaying component images) and a building area in the middle.  A grid within the display facilitates alignment of panoramic images prior to rendering.  A user drags images from the mosaic window into the building area and lines them up to form a rough panorama.  Stitcher then warps and tiles each image so they all fit into one panorama.  There are tools for panning, zooming and rotating.  After images have been stitched, Stitcher’s panoramic images can be exported to 2-D compositing applications and to 3-D animation or mapping applications.


VRML output is supported.

System requirements: An Intel Pentium II or Pentium Pro or better with 256 MB of RAM, an OpenGL graphics accelerator card, a 1024 x 768 display and a CD-ROM drive.  2.0 GB of disk space are recommended.

Price: Stitcher 1.1 costs $800.

Source of information:
Computer Graphics World, December 2000.

PRODUCT NAME:  StrataVirtual 3D

SOURCE:  Strata

ADDRESS:
2 W. Saint George Blvd.



Suite 2100



St. George, UT 84770

PLATFORM:  PC and Macintosh

DESCRIPTION:  StrataVirtual provides a real-time environment for navigating 3-D models that have been generated by StrataVision or by StudioPro.


Navigation can be accomplished five ways.  Horizontal travel moves the camera forward, backward, left and right.  Object Rotate rotates the model relative to the camera.  View Rotate rotates the camera relative to the model.  View move moves the view, allowing the camera to move vertically.  The only menu options are for anti-aliasing, z-buffering and background painting.  There is no provision for recording a flight path, and no plan view.


On 8-bit monitors, the program works in gray scale only; 16-bit or 24-bit monitors are required for color.

System requirements:  * * *

Price:  $299.

Source of information:
NEWMEDIA, May 1995.

PRODUCT NAME:  StrataVision 3d

SOURCE:  Strata

ADDRESS:
2 W. Saint George Blvd.



Suite 2100



St. George, UT 84770

PLATFORM:  PC and Macintosh

DESCRIPTION:  StrataVision 3d is a 3-D modeling, scene composition and rendering program.  Its motion scripting utility can be used to animate 3-D objects, multiple light sources and camera views simultaneously.  Photo-realistic images can be used as backgrounds or as reflective texture maps.


SV3d PC is compatible with TIPS, Lumena, Rio, CorelDraw, Photostyler, etc.  Imported files can include DXF objects or texture maps in 32-bit TGA, TIFF and PCX formats.  Images can be output as PCX, 32-bit TGA, TIFF, FLC or FLI files.


Rendering options include texture mapping, transparency, shadows, reflectance mapping and custom environment reflections.  Bump maps can be simulated with texture maps.  Transparent backgrounds can be created via the alpha channel.  A library of 50 textures and 20 metallic shades is included.


3-D tools include page turning effects, contour mapping, grid transformations, etc.  Animation tools include keyframing, unlimited cameras, velocity and acceleration control, etc.  Animation sequences can be previewed with the Picture Show option.


Files can be imported into SV3d Mac in DXF, IGES, Super3D text, Swivel 3D, MiniCad+, PICT, Illustrator and EPS formats.  Images can be exported as DXF, EPS, PICT, TIFF or RIB files.  QuickTime animation and PICS files can be used as surface maps. 


SV3d Mac 2.6 includes alpha channel support, faster screen redraw, improved ray tracing, improved memory management, improved DXF import/export, export of EPS, improved animation interpolation, etc.  Optional modules offer textures and fractal terrain generation.  Version 4.0 includes a Boolean editor that lets users add or subtract objects to create complex shapes.  More textures are included, and the new RenderScript polygonal renderer creates Bezier regions and turns 3-D models into PostScript representations.


SV3d Mac has been used along with NIH's Image (a public domain image processing program) to visualize the surface of Mars.  Users imported PICT images and interpreted the gray values as elevation data to build a 3-D model.  Elevations were scaled based on the spatial dimension versus the range of sample values in the image.  The Transform option in the modeling menu was used to scale the values and achieve the desired level of exaggeration.  Using the Texture menu, another PICT file was imported and interpreted as a texture map to overlay on the 3-D model.  The scene could be oriented to any desired view, and animation sequences could be defined using menu options.


SV3d was used to create fly-throughs of St. Petersburg, Russia to promote the 1994 Goodwill Games.  The software was also used to create terrain for the game Myst.

System requirements:  For Macintosh:  FPU, 5 MB RAM, and System 6.0.5 or better.  For PowerMac:  8 MB RAM, System 6.0.5 or later.  For PC:  386 or 486 with 4 MB RAM, VGA or SVGA, DOS 5.0 or later, math coprocessor, and mouse.

Price:  SV3d PC 6.5:  $695.  SV3d 4.0 for the PowerMac:  $695.  (Image 1.49 costs $100 through the National Technical Information Service.)

Source of information:
NewMedia, April 1995.






Vendor literature (updated October 1993).

PRODUCT NAME:  Stratos98

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745   



 GOTOBUTTON BM__ rockware@rockware.com 



 GOTOBUTTON BM__ http://www.rockware.com 



PLATFORM:  Windows

DESCRIPTION:  Stratos98 is oriented toward environmental science, coal, petroleum, mining and geotechnical applications.  The software incorporates features for lithologic strip logs, cross sections, fence diagrams, base mapping, color contouring, volumetrics, trend surface analysis, etc.


There are also capabilities for 3-D solid modeling and coordinate conversions (e.g., geographic/UTM, XY/polar).  3-D surface diagrams can include east-west profiles, north-south profiles, solid-fill colors and raised contours.


Stratos98 can import USGS DLG files, and import and export AutoCAD DXF files.  

System requirements:  

Price:  $999.

Source of information:
RockWare Earth Science Software, Fall/Winter 1997.

PRODUCT NAME:  StudioPro

SOURCE:  Strata

ADDRESS:
2 W. Saint George Blvd.



Suite 2100



St. George, UT 84770



800-787-2823



 GOTOBUTTON BM__ http://www.strata.com 

PLATFORM: Windows NT and Macintosh

DESCRIPTION:  StudioPro is a modeling, rendering and animation program intended to serve as a higher-end alternative to StrataVision 3d.  


StudioPro includes RayPainter, which lets users render objects with media such as watercolor, drybrush, ArtDeco, etc.  A CD-ROM of sample models, textures and backgrounds is included.


Special effects extensions include explosions, shattering, and atomization, each with adjustable parameters such as source, gravity, and life span.  Other animation extensions include bounce, ease-in/out, auto-bank and point-at.


3D Sculptor allows image manipulations, such as spline and vertex editing via click and pull.  A 2-D sculpting tool takes flat drawings created in the program or imported from other programs and turns them into 3-D objects.


StudioPro for the Mac supports .dxf, IGES, .eps, PICS, PICT, Super 3D, Swivel 3D, TIFF, .rib, Illustrator 3.0 and QuickTime files.  Images can be saved as PICT, TIFF, EPSF and StudioPro files.  The PC version reads TrueType fonts, PCX, DXF and 32-bit TGA files and exports PCX, TIFF, 32-bit TGA and FLC files.  Both Macintosh and Windows versions can import and export VRML 1.0 and 2.0, and both can render directly to QuickTime.


StudioPro 2.5 supports OpenGL velocity graphs, network rendering, individual frame visualization, time-varying polymeshes, collision detection of particle effects, etc.  Version 2.5 offers raytracing, radiosity and scanline rendering modes.

System requirements:  For Windows NT:  20 MB of RAM and 24 MB of disk space.  For Macintosh:  32 MB of RAM and 29 MB of disk space.  On the Macintosh, StudioPro will run with either QuickDraw3D or OpenGL.

Price:  $949.

Source of information:
NEWMEDIA, September 1998.






Vendor literature (updated May 1998).






Digital Magic, April 1997.



PRODUCT NAME:  SunVision

SOURCE:  SunExpress

ADDRESS:
P.O. Box 4426



Bridgeton, MO 63044



800-873-7869

PLATFORM:  SUN SPARCstation

DESCRIPTION:  SunVision is an integrated visualization package that includes capabilities for image processing, volume rendering and analysis, photorealistic rendering, and interactive display of 3-D data.  SunVision is designed for developing applications in scientific visualization, including remote sensing, seismic interpretation, and others.


The SunIPLib image processing library contains more than 90 image processing routines.  SunVoxel provides interactive volume rendering techniques.  SunMovie enables users to display sequences of previously computed frames.  Other features include a colormap editor; utilities; and filters for importing and exporting data, shared file formats and data types.  


All tools are implemented with a reconfigurable user interface called SunVIF, which allows users to create custom interfaces and to integrate home-grown routines into SunVision applications.

System requirements:  Sun SPARC System, Solaris 1.x, OpenWindows 3.x.

Price:  SunVision CD, single-user RTU license and documentation:  $2,400.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  SURF

SOURCE:  COSMIC

ADDRESS:
382 East Broad Street



Athens, GA 30602



706-542-3265



 GOTOBUTTON BM__ service@cosmic.uga.edu 



 GOTOBUTTON BM__ http://www.cosmic.uga.edu 

PLATFORM:  Silicon Graphics

DESCRIPTION:  SURF enables the interactive input of grid and solution files from the PLOT3D/AMES program, uses those files in the interactive creation of wire-frame, shaded and function-mapped images, and then outputs ARCGraph standard files that can be animated by use of GAS software.

System requirements:  IRIX operating system, 4 MB RAM, 32 bit planes, z-buffering, z-clipping, floating point hardware support, Silicon Graphics include files (such as stdio.h and gl.h).

Price:  Program $1,000.00; documentation $17.00.

Source of information:
COSMIC 1992.

PRODUCT NAME:  SURFACE

SOURCE:  High Sierra Technologies

ADDRESS:
P.O. Box 8296



749 Kelly Drive 



Incline Village, NV 89452



702-832-0792

PLATFORM:  UNIX workstations

DESCRIPTION:  SURFACE is a 4-D modeling software toolkit containing software libraries, programs and examples.  It is designed to facilitate conceptualization of multi-dimensional data through Cartesian representation and 3-D graphics.  The user can rotate the graphics window to find the appropriate view for analysis.


SURFACE's 4-D Graphics Utilities' voxel display software allows up to 270,000 voxel points, which can be grouped in up to 5000 objects.  Features include full rotation, translation and scaling controls; Z-axis ordering and slicing; and zoom controls.

System requirements:  X11 and one or more  CPSI SuperCard Array Processors.

Price:  Scientific Sensor Support Tools:  $4,500.  Advanced Acoustic/ElectroMagnetic Application Tools:  $8,500.  4-D Graphics Utilities:  $2,500.  Multi-Processor Management Utilities:  $2,500.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  SURFACE III

SOURCE:  Kansas Geological Survey

ADDRESS:
1930 Constant Avenue



Lawrence, KS 66047



913-864-5674



 GOTOBUTTON BM_Õ_ webadmin@kgs.ukans.edu 



 GOTOBUTTON BM_Ö_ http://crude2.kgs.ukans.edu:80/Tis/surf3/s3Mac.html  

PLATFORM:  Macintosh

DESCRIPTION:  SURFACE III can be used for gridding, contouring, polynomial trend analysis and 3-D perspective views.  XYZ data can be read in from text files and gridded using several methods.  Pre-gridded data (e.g. DEMs) can also be read in and contoured.  Grids can be added, subtracted, multiplied and divided.  Display options include contour maps, color-or pattern-filled maps, 3-D perspective diagrams, data point postings and map overlays.  Geographic and UTM coordinates are supported.  Contour lines can be exported in BNA, DXF, PICT or EPS formats.  

System requirements:  Macintosh requirements:  1 MB of RAM and 2 or 3 MB of hard disk space.

Price: A shareware fee of $30 is requested.

Source of information:
Provider literature (updated May 2002).






SCITECH Solutions for Science, Vol. 35.

PRODUCT NAME:  SURFACE III+

SOURCE:  Kansas Geological Survey

ADDRESS:
1930 Constant Avenue



Lawrence, KS 66047



913-864-5674

PLATFORM:  Macintosh, PC, SUN SPARC, AViiON, RS/6000 and SGI

DESCRIPTION:  SURFACE III+ provides gridding, contouring, polynomial trend analysis, and 3-D perspective maps.  Other features include kriging, semivariograms, frequency histograms, error analysis, etc.  UTM-to-geographic coordinate conversion is supported.  The program can export in BNA, DXF, EPS, HPGL, and PICT formats.


Version 2.5.3 provides multi-variable star and arc postings, import from ARC/INFO and export of contours to ARC/INFO, and support for unequal contour levels.

System requirements:  * * *

Price:  $379 for Macintosh, $1,949 for UNIX.

Source of information:
SCITECH Solutions for Science, Vol. 35.

PRODUCT NAME: Surface Area Calculator

SOURCE: Microsearch

ADDRESS:
19 Chipmunk Lane



Juniper, New Brunswick



Canada E7L 1J9



506-246-8209



 GOTOBUTTON BM_×_ microsearch@msearchcorp.com 



http://www.msearchcorp.com

PLATFORM: Windows 95/98/NT/2000/ME

DESCRIPTION: Surface Area Calculator is a software tool that computes the area of any section of land described by 3-D coordinates.  These coordinates can be derived by conventional surveying, GPS, LIDAR, etc.  They can be specified as geographic (latitude, longitude and height), GPS (geocentric Cartesian X,Y,Z) or local (easting and northing) coordinates.


Surface Area Calculator calculates both surface area and planimetric area.  The software can also calculate the volumes above and below a horizontal plane at a specified height, and calculate the height of a plane so that a specified percentage of the volume is above that plane.  A triangulated irregular network (TIN) model is used for the 3-D surface.  Users can de-select and re-select individual triangles that are used to calculate areas and volumes, in order to fine-tune the process.  


Areas can be displayed in any of eight different units (both metric and non-metric).  The software uses color shading to indicate variation in heights.  Users can zoom in or out, in a virtual aerial view. 


Surface Area Calculator can be configured to accept input data in virtually any text file format and linear unit.  Standard reference datums are supported.

System requirements: Microsearch recommends a Pentium-class PC with at least 32 MB of RAM.  No graphics acceleration is required.

Price: $149.

Source of information:
Vendor literature (obtained June 2001).

PRODUCT NAME:  SurfaceMapper

SOURCE: Image Processing Software

ADDRESS:
P.O. Box 5016



Madison, WI 53705



608-233-5033



 GOTOBUTTON BM_Ø_ http://www.orthomapper.com 

PLATFORM: Windows 95/98/NT/2000

DESCRIPTION:  SurfaceMapper is a softcopy photogrammetry product for producing digital elevation maps, orthophotos, TINs, perspective views, etc.  


The software’s features include feature extraction, DEM editing tools, color stereo display (for systems equipped with StereoGraphics-compatible adapters and LCD glasses) and help wizards.

System requirements:  * * *

Price: * * * 

Source of information:
Vendor literature (obtained March 2001).

PRODUCT NAME:  Surface Modeling

SOURCE: Eagle Point

ADDRESS:
800-678-6565



 GOTOBUTTON BM_Ù_ sales@eaglepoint.com 



 GOTOBUTTON BM_Ú_ Http://www.eaglepoint.com 

PLATFORM: PC

DESCRIPTION:  Surface Modeling is a standalone surveying module.  The software is used to create a triangulated irregular network (TIN) from a set of points and breaklines.  Users can generate contours or grids.  Users can also annotate contours and create spot elevations.


Surface Modeling’s output TINs can be used directly by Eagle Point’s RoadCalc, Site Design, Storm Sewers, Sanitary Sewers, Water Surface profiling, Watershed Modeling and Profiles software.

System requirements: * * *

Price: $600.

Source of information:
Vendor literature (obtained February 2001).

PRODUCT NAME:  SURFER

SOURCE:  Golden Software

ADDRESS:
809 14th Street



Golden, CO 80402



800-972-1021



 GOTOBUTTON BM_Û_ info@goldensoftware.com  



 GOTOBUTTON BM_Ü_ Http://www.goldensoftware.com 

PLATFORM:  Windows 98/ME/2000/XP

DESCRIPTION:  SURFER is a grid-based mapping program designed to transform XYZ data into contour, vector, wireframe, image, shaded-relief and surface maps using a variety of interpolation algorithms.  


Users can drape images over 3-D surfaces for simultaneous visualization of terrain and selected data.  Maps can be overlaid, mosaicked and annotated.  Users can specify post spacings, contour intervals, labels, colors, etc.  Surface plots can be created with stacked contours or mesh, with perspective or orthographic projections, rotation and tilt to any angle, and optional hidden line removal.  Users can compute residuals, surface areas, volumes and cross-sections for any contour map or 3-D surface.


SURFER accepts irregularly spaced point data as well as gridded data files, in ASCII or binary formats.  Data can be loaded into a spreadsheet from a Lotus or ASCII text file, or from the keyboard.  SURFER can handle up to one billion coordinate points to generate a surface map.  Inverse distance, kriging, minimum curvature, polynomial regression, radial basis, Shepard's method, moving average and other interpolation routines can be used for irregularly spaced data.  A local polynomial algorithm is available for areas where data are known to be locally smooth.  


SURFER generates shaded relief maps and image maps.  Shaded relief maps employ a 3-D shading effect a user controls by defining the azimuth and inclination of a light source, so maps are color-shaded based on surface slope and orientation.  Users can also assign colors according to Z-values in a continuous spectrum.  Users can overlay images and other bitmaps onto 3-D terrain surfaces, and can interactively rotate 3-D maps.  


SURFER’s gridding filters let users exclude unwanted or duplicate data.  A grid map editor lets users draw contours and edit individual data points.  Variogram modeling capabilities enable users to spatially assess data and select which gridding method will produce the best map for a given data set.  The Data Metrics option lets users grid and map spatial variations of statistical parameters such as density, mean, standard deviation, variance and coefficient of variation.  Users can merge or mosaic multiple grid files.


SURFER imports and exports DEM, DLG, DXF, BNA, GSB, WMF, TIFF, BMP, PCX, TGA, GIS, LGO and other formats.  There is a set of special symbol fonts, including mapping symbols (e.g., highway markers and North arrows).


SURFER’s macro system enables users to write scripts in Visual Basic, C++, Perl or any language compatible with ActiveX Automation.

System requirements: 32 MB of RAM (64 MB recommended), 25 MB of free hard disk space, and an 800 x 600 display.  

Price: SURFER 8 costs $599.

Source of information:
GeoWorld, December 2002.






Geospatial Solutions, August 2002.

PRODUCT NAME:  SurfLink

SOURCE: CertainTech

ADDRESS:
20695 Settlers Point Place



Sterling, VA 20165-7398



703-404-1082



 GOTOBUTTON BM_Ý_ sales@certaintech.com 



 GOTOBUTTON BM_Þ_ http://www.certaintech.com 

PLATFORM:  Windows 3.1/95/NT

DESCRIPTION:  SurfLink software provides a seamless interface between MapInfo and Surfer software.  SurfLink lets users create contour maps within MapInfo Professional, using Surfer for Windows.


Starting from MapInfo, SurfLink steps users through the Surfer interface so they can select from Surfer's gridding and custom mapping options.  The software prompts users for information (e.g., file names, contour levels, fill types, etc.) in order to generate colorful contour maps.  Once the contour map is created, SurfLink creates the requisite MapInfo tables so that the contour map can be integrated with MapInfo data.

System requirements:  SurfLink requires Surfer and MapInfo to run. 

Price:  SurfLink 2.0 for MapInfo and Surfer 8 costs $295. 

Source of information:
Vendor literature (updated August 2004).

PRODUCT NAME:  SURVCADD

SOURCE:  Carlson Software

ADDRESS:
22 East Third Street



Maysville, KY 41056



606-564-5028



 GOTOBUTTON BM__ carlson@may-uky.campus.mci.net 

PLATFORM:  SUN, HP and PC

DESCRIPTION:  SURVCADD consists of several modules that work within AutoCAD:  COGO/Design, DTM/Contour, Section/Profile, Hydrology and Mining.  The system uses AutoCAD as its graphics engine and drawing editor.  The screen and tablet menus are similar in form and function to the standard menu that is provided with AutoCAD.


SURVCADD's DTM/Contour module provides contour generation from 3-D meshes (triangular or rectangular), surface-to-surface volume calculations via the TIN method, automated break/barrier line definition, interpolation of elevation points, generation of 3-D mesh surface models, slope zone analysis, surface area analysis, average elevation analysis, elevation zone analysis, spot elevations and automatic point elevations from design features, terrain modeling utilities, and more.

System requirements:  A 486+ running DOS, Windows 3.1, Windows NT or Windows 95; or a UNIX workstation.  32 MB RAM and AutoCAD 12/13 are also required.

Price:  DTM/Contour for Windows:  $1,000.  Bi-annual updates cost $150.

Source of information:
Professional Surveyor, May/June 1996.






Vendor literature (updated July 1996).

PRODUCT NAME:  Surveyor

SOURCE:  Jet Propulsion Laboratory

ADDRESS:
4800 Oak Grove Drive



Pasadena, CA 91109-8099



 GOTOBUTTON BM__ http://southport.jpl.nasa.gov 

PLATFORM:  SGI and SUN

DESCRIPTION:  Surveyor is a public domain terrain fly-through software package that can distribute rendering to multiple machines.  The size of the images that Surveyor can process is limited only by the size of the operating system's virtual memory address space, not by array size or the size of the system swap space.  A database pyramid of Video Image Communication and Retrieval (VICAR) files is formed by pre-computing a series of reduced-resolution images scaled down from an original by user-selectable filters.


USGS Bulletin 2103 describes a project in which ARC/INFO, Khoros and Surveyor software were used to merge terrain data sets and to produce fly-throughs.

System requirements:  * * *

Price:  * * *  

Source of information:
U.S. Geological Survey Bulletin 2103.


PRODUCT NAME:  SVS

SOURCE: Reality by Design (RBD)

ADDRESS:
12001 Science Drive, Suite 125



Orlando, FL 32826



407-736-0066



 GOTOBUTTON BM_ß_ info@rbd.com
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PLATFORM: Windows 2000 and Linux

DESCRIPTION: The Soldier Visualization Station (SVS) features real-time 3-D graphics and directional audio.  SVS supports representation of urban environments including multilevel buildings, adjustable fields of view and viewing distances, multiple movement modes, adjustable lighting and visibility modes, tethering options, wireframe mode, etc.


The SVS product features articulated 3-D human icons that support multiple postures, navigation in urban environments, physics- or table-driven ballistics for a variety of weapons, dynamic terrain effects, night vision and thermal modes, etc.  The software also supports special effects such as tactical smoke, flares, tracers and flashlights.


SVS supports OpenFlight and SEDRIS database formats.  The software is DIS compliant, HLA compliant, Semi-Automated Forces (SAF) compliant and supports WAV audio files.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  SVS2 Chem/Bio

SOURCE: Reality by Design (RBD)

ADDRESS:
12001 Science Drive, Suite 125



Orlando, FL 32826



407-736-0066



 GOTOBUTTON BM_á_ info@rbd.com
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PLATFORM: Windows 2000 and Linux

DESCRIPTION: SVS2 Chem/Bio is a special version of SVS.  It is configured to create simulations that assist in training people to respond to chemical or biological incidents.  It is based on the SVS Dismounted Infantry (DI) product, and enables users to insert a man-in-the-loop first-response or civil support team into a networked simulation.  


SVS Chem/Bio supports general urban scenarios and specific training environments such as airports and subways.  It was initially developed for the Virtual Emergency Response Training (VERTS) program.  The software features real-time 3-D graphics and directional audio.  

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  SVS2 DI

SOURCE: Reality by Design (RBD)

ADDRESS:
12001 Science Drive, Suite 125



Orlando, FL 32826



407-736-0066



 GOTOBUTTON BM_ã_ info@rbd.com
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PLATFORM: * * *

DESCRIPTION: SVS2 DI (Dismounted Infantry) enables the integration of an individual combatant into a networked simulation.  The software supports military operations on urbanized terrain (MOUT) as well as restrictive and open terrain environments.  SVS2 DI features real-time 3-D graphics and directional audio.


SVS2 DI is the basis for SVS2 Chem/Bio, which simulates chemical and biological incidents.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  TAP

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM__ rockware@rockware.com 
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PLATFORM: Windows 95/98/NT

DESCRIPTION:  The Terrain Analysis Package (TAP) consists of eighteen modules for performing a variety of functions for retrieving and manipulating topographic elevation data. 


TAP includes presentation and drawing tools.  A map window allows users to display coordinates and elevations by moving the mouse over a map of the area of interest.  Distances and bearings can be calculated between reference points and other locations selected by the mouse.  Given a distance and bearing from a designated site, a user can compute the latitude and longitude of the endpoint of a path.  TAP can convert between geographic coordinates and UTM coordinates, and between NAD27 and NAD83.


Path profiles can be drawn that show elevations for the complete path.  Elevation values can be adjusted for earth curvature.  TAP can also perform radio propagation studies, including line of sight and Fresnel zone plots for any combination of frequencies, antenna heights, etc.


TAP provides access to topographic data files derived from USGS 3-second, NGDC 30-second and USGS 30-meter elevation data.  Users can also import ASCII, SiteBase, EXCEL and Access files.  TAP can export ASCII files containing geographic coordinates and corresponding elevations for use in other programs that specialize in contouring and plotting 3-D terrain surfaces (e.g., SURFER). 

System requirements: A 486 PC (Pentium recommended) with 32 MB of RAM (64 MB for NT), 45 MB of disk space and a CD-ROM drive.

Price: The TAP Basic Mapping package costs $795.  TAP Wide Area RF Packages range from $2,350 to $5,790.

Source of information:
Vendor literature (obtained October 1999).

PRODUCT NAME:  TARGET

SOURCE: Lockheed Martin ISC

ADDRESS:
* * *

PLATFORM: * * *

DESCRIPTION: TARGET is a terrain database generation system.  It is used by the 19th Special Operations Squadron (SOS) at Hurlburt Field for its AC-130U Aircrew/Maintenance Training Device/Testbed (ATD/TB).  


TARGET databases can be built from SEDRIS data, standard NGA products (e.g., DTED and DFAD) and directly from source imagery.  TARGET produces Compu-Scene SE/Plus run-time databases and also correlated data in OpenFlight and NGA DFAD formats.


Lockheed Martin supposedly uses TARGET to deliver an average of one million square nautical miles of simulation databases per year.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained August 2000).

PRODUCT NAME:  TECHBASE

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM__ rockware@rockware.com 
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PLATFORM:  PC

DESCRIPTION:  TECHBASE is a database management system designed for engineering or scientific data.  A program to create and modify database structures is included.  Standard ASCII text files can be read.  Reports can be generated that write database values to a file for export to other programs.  Math and boolean logic calculations are available.


Options include two graphics applications packages.  TAP-Graph produces gridded contour maps, base maps and random contour maps.  It also digitizes point, line and polygon data, and constructs cross sections.  TAP Graph II provides expanded font, marker and pattern libraries.  It also creates 3-D perspective views and allows interactive polygon graphics editing.


TAP-Convert is an application package for coordinate and GIS conversions.  Included are coordinate and map projection conversions, a converter for DEM files, and a converter for DLG files.

System requirements:  386 or better PC, 640K RAM, hard disk, math coprocessor and graphics card.

Price:  TECHBASE costs $800.  TAP-Graph costs $800.  TAP Graph II costs $1,200.  TAP-Model costs $4,300.  TAP-Convert costs $700.  TAP-Surface costs $5,000.

Source of information:
RockWare Scientific Software,1992/1993.

PRODUCT NAME:  TECH-CON

SOURCE:  Technical Advisors

ADDRESS:
5918 Lilley Road, #1

 

Canton, MI 48187



800-521-9958

PLATFORM: Windows 98/NT/2000

DESCRIPTION:  TECH-CON is a menu-driven system designed to produce contour maps from coordinate data.  The software can also calculate cut-and-fill volume differences between surfaces.  Both 2-D and 3-D graphics are provided.


Breakline capabilities ensure accurate contours across ditches, roads and other discontinuities.  Contour intervals can be customized.  Contour maps can be plotted or displayed on the screen.  Maps can be previewed on screen prior to printing, plotting or transferring to CAD programs.  3-D maps can be viewed from any user-specified position.  A temporary elevation factor can be applied globally to all surface elevations for 3-D exaggeration.  Two surface models can be compared to perform volume calculations.


TECH-CON can accept 3-D coordinates (up to 5,400 points) from TECH-MAC software, from ASCII coordinate files or from manual input.  A coordinate editor is included.  TECH-CON can import and export ASCII coordinate files,  AutoCAD DXF (12-13) and DWG (14) files.  English or metric units can be used.

System requirements:  A 386+ DOS PC, 640K RAM, a graphics adapter, a math co-processor and a mouse.

Price: Version 5.0 costs $495.

Source of information:
Point of Beginning, August 2002.






Vendor literature (updated March 1997).

PRODUCT NAME:  TECKON

SOURCE:  Scientific Software Group

ADDRESS:
P.O. Box 23041



Washington D.C. 20026



703-620-9214

PLATFORM:  PC and Macintosh

DESCRIPTION:  TECKON is a contouring and analysis package consisting of five interacting modules, each of which can run independently of the others.  TKON2I performs 2-D contouring of up to 10,000 irregular data points.  TKON2R performs 2-D contouring of regular data, and can handle grids of up to 500 X 500 points.  TKON3D performs 3-D contouring of regular data.  3-D maps produced by TKON3D can be viewed from any direction.  TKONC produces cross-sectional views of contoured surfaces using gridded data files.  TKONV estimates the volume contained between two contoured surfaces, using gridded data.

System requirements:  * * *

Price:  TECKON package:  $850.  TKON3D:  $300.

Source of information:
Software Bulletin, 1994-95.

PRODUCT NAME:  TECPLOT

SOURCE:  Amtec Engineering

ADDRESS:
P.O. Box 3633



Bellevue, WA 98009-3633



800-763-7005



 GOTOBUTTON BM_å_ info@tecplot.com 
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PLATFORM: Windows 95/98/NT/2000/XP, Linux, UNIX and Mac OS X

DESCRIPTION:  TECPLOT is designed for visualization and analysis of scientific data.  It has many features for data manipulation, graphing, plotting and animation.  The main window has a layout area on the right, and a strip of controls on the left.  Plotting options are controlled via a mix of checkboxes and button-launched tools on this strip, and through a dialog box.  A macro language lets users record sequences of actions, or write a script for them.


TECPLOT has capabilities for XY plots; 2-D and 3-D contour, scatter and mesh plots; 3-D surface and volumetric visualization; curvilinear and rectangular multi-block grids; interactive panning, zooming and rotation; triangulation and interpolation of unstructured data; animation of time-dependent data; streamlines and vectors; iso-surfaces and slices; interactive data manipulation; batch processing; a macro language; etc.


TECPLOT supports interactive analysis with slicing, iso-surface and stream-trace tools; rotating, zooming and translating integrated into the mouse; user-defined curve-fitting; translucent slices, streamlines and surfaces; configurable resolution and size of raster image exports; true color; and plot approximation mode to facilitate and expedite plotting of large data sets.



Inputs can include ASCII, binary, DXF, DEM, HDF, Excel, Gridgen, PLOT3D and other file formats.  Output formats include PostScript, TIFF, EPS, DXF, WMF, Raster Metafile, Sun Raster, HPGL, etc.


Via an add-on developer’s kit (ADK), users can add custom input/output routines and specialized processes, and extend TECPLOT’s visualization capabilities.


The U.S. Geological Survey has used TECPLOT to analyze groundwater data.  Oceanographers at Oregon State University have used it to create large-scale ocean models.  Los Alamos National Laboratory has used TECPLOT to analyze chemical dispersion in populated regions.  One such project was to create a large-eddy simulation of dispersion in an urban area, to support the URBAN2000 field program, sponsored by the Department of Energy’s Chemical and Biological National Security Program.

System requirements: For PC platforms: 64 MB of RAM and 100 MB of disk space.  OpenGL acceleration is highly recommended.    

Price: Prices start at $1,600 for TECPLOT 10.

Source of information:
Vendor literature (updated December 2003).






Desktop Engineer, January 1999.

PRODUCT NAME:  TEM

SOURCE:  PEO C3S

ADDRESS:
* * *

PLATFORM:  HP, SUN and PC

DESCRIPTION:  The Terrain Evaluation Module (TEM) is a digital map display and terrain evaluation capability for Army Battlefield Command Systems (ABCS), sponsored by the PEO for Command, Control and Communications Systems (PEO C3S) and the Project Manager for Common Software.  It is the terrain viewer for the Army Tactical Command and Control System (ATCCS).  


TEM lets commanders evaluate the terrain in their areas of operation.  The software uses standard algorithms to make tactical decision aids (TDAs) that enhance one's understanding of the terrain.  There are capabilities for terrain data query (e.g., display of LOC information), intervisibility (e.g., display of areas within range of a weapon) and mobility (e.g., display of helicopter avenues of approach).


Graphic capabilities include map background, tactical/terrain overlays, and terrain evaluation/visualization.  3-D terrain visualization capabilities include wireframe, draped E-Map and draped overlays.  TEM uses MCS E-Map data, ADRG, ITD, DTED, and other NGA products.  The software includes the TEM GIS, NRMM-II, TIREM, LOSAC, ALBE and other TDAs as appropriate.


TEM's main screen has buttons labeled File, View, Evaluate, Query, 3D, Preferences and Admin.  The View button includes Map Controls, Overlay Controls, Inset Map, Query Tool, Coordinate Calculations and Miscellaneous Symbols.  Map Controls include tools for Pan, Pan Step, Jump To, Contrast, Gray Scale, Map, Scale and Zoom.


The 3D button brings up the 3D Control Panel window.  Users can set parameters such as altitude, azimuth, decline, FOV, exaggeration and range.  Users can also choose their elevation data, background color and wire mesh rendering.  Single Views and Planned Flight are supported.


The Evaluate button invokes a Terrain Categorization window, with tools for Observer LOS, Weapon LOS, Radio LOS, Aerial Detection, Helicopter Approach, Speed and Reason Mobility, Path Distance, Azimuth and Distance and Mobility Corridors.  


The Query button brings up Query Tool and Execute Query.  Query Tool includes Predefined Queries, Drainage, Transportation, Slope_Soil_Veg, Soil, ITD_Transportation, ITD_Slopes, ITD_Veg, ITD_Soil, Elevation, Elevation2, Elevation5, ElevationAll, veg_and_hydro, ras_slope, DFAD, SIF and Why.  Execute Query executes the query that the user has selected.


The Preferences button includes Datums, Coordinate System, Home Location/AOI and Form Position.  Supported coordinate systems include MGRS, UTM, geographic and GEOREF.


The Admin button includes Map Management, which lets the user import DTED, DFAD, ITD, EMAP, SIF and archival data.

System requirements:  CHS 1 (HP 300) with 6- or 8-bit graphics, 24 MB RAM and 500 MB disk space; HP 400 and 700; Sun SPARCstation and LCU (SCO UNIX 486 PC).

Price:  The proponent for TEM E/OPS is the U.S. Army Engineer School.  The actual  developer is USAWES.

Source of information:
TEC Fact Sheet, January 1996.






Demonstration, June 1995.

PRODUCT NAME:  Tempest

SOURCE:  Primary Image

ADDRESS:
P.O. Box 781207



Orlando, FL 32878



 GOTOBUTTON BM_æ_ sales@primary-image.com 
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PLATFORM:  Windows 95/98/2000/NT/XP, Linux and SGI

DESCRIPTION:  Tempest is Primary Image’s API environment for creating 3-D applications.  It is standalone software, designed for use with Primary’s Piranha image generator.  Tempest supports both OpenGL and Direct3D.  


Tempest offers continuously adaptive terrain, atmospheric effects, marine effects, calligraphic light points, projected textures, fade level of detail, flares, range finding and sub-pixel anti-aliasing.  Tempest’s Terrain Paging capability permits glitch-free real-time virtual flight through databases of any size stored on hard disks.   


Tempest supports SDA (Primary Image’s own format) polygonal databases.  An optional suite of programs is offered to allow the use of 3-D databases in OpenFlight format.  Databases are converted automatically when they are read in.  Off-line conversion is possible using Tempest’s polygon converter and texture map converter.  The texture map converter accepts texture maps in RGB, RGBA, INT and INTA formats.


Tempest supports IR and NVG simulations and provides time-of-day, time-of-year, weather and atmospheric effects.  


Version 4 includes new effects such as rotor blade downwash, ships’ wakes and dynamic sea states.  These marine effects are function calls that facilitate the development of marine applications.


Piranha is Primary Image's PC-based image generator, based on the 3Dfx Voodoo Graphics chipset.  An entry-level Piranha system provides 60M pixels per second, subpixel antialiasing, and up to 180K polygons per second.  Polygon processing is done on the Piranha's own board set without burdening the host PC.   


Piranha was chosen by Lockheed Martin as the visualization tool for the Close Range Gunnery Trainer (CRGT).  The CRGT simulates targets and seascapes for training by the Royal Navy.  

System requirements:  Tempest runs on platforms that support OpenGL.  It is optimized for use with Piranha, which supports OpenGL and OpenFlight.

Price: A development package costs $8,000.  A run-time application costs $300. 

Source of information:
Real Time Graphics, December 2002.






Images Newsletter, Spring 2001.






Real Time Graphics, December 2000.






Vendor literature (updated August 1998).

PRODUCT NAME:  TeraVue

SOURCE:  RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745   
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PLATFORM:  Windows

DESCRIPTION:  TeraVue is a software environment for image processing and the integration and management of remote sensing data.  Functions include multispectral image data management, polygon digitizing, supervised classification, principal components analysis, edge enhancement, 3-D perspective plotting, draping of color images, etc. 

System requirements:  * * *

Price:  $595.

Source of information:
RockWare Earth Science Software, Fall 1999.

PRODUCT NAME:  TerraBase II

SOURCE: U.S. Army Engineer School

ADDRESS:
 GOTOBUTTON BM_ç_ http://www.wood.army.mil/TVC/ 

PLATFORM: Windows 95/98/NT

DESCRIPTION:  TerraBase II is a terrain evaluation tool.  It is a subset of MICRODEM, customized for military terrain analysis.  The Engineer School has supported its development for training soldiers on digital data and terrain analysis.


TerraBase II can display 2-D views of elevation data as elevation tints, slope/cant plots, reflectance plots and contours.  The software can also create custom 2-D views of digital maps and imagery data.  These custom 2-D views can also be viewed as 3-D perspective, 3-D oblique and 3-D fly-through animations.


2-D views can be enhanced with tactical decision aids (TDA) such as contours, point elevations, terrain category masks, weapon fans/visible area plots, range circles, digitized vector data, GPS tracks and GPS waypoints.  Users can calculate distances, bearings, slopes, offsets and datum shifts.  Custom TDAs are available for line-of-sight (LOS), radio LOS graphics, sunrise/sunset and moonrise/moonset tables and historic Koppen climate data.


Users can select a primary datum and a secondary datum.  The datum can be used to overlay a grid reference system on any of the 2-D elevation, image and map views.  Users can perform coordinate conversions between datums with embedded routines.  GeoTrans is included for batch or standalone coordinate conversions.  


TerraBase II can be connected to a Precision Lightweight GPS Receiver (PLGR) or a commercial receiver.  This allows users to record and display current position, heading, speed and track over any 2-D view.  GPS track data can be saved and used to create simulated flights along recorded routes.  Waypoints recorded with a PLGR can be downloaded after a mission and displayed over a map background.  TerraBase II can also create and define waypoints over any 2-D view and upload them to a PLGR for precision navigation.  


TerraBase II uses National Geospatial-Intelligence Agency (NGA), U.S. Geological Survey (USGS) and commercial raster, vector and elevation files.

System requirements: A 486 (Pentium recommended) with 16 MB of RAM (32 MB recommended), 1 MB of video memory (2 MB recommended) and 8-bit color (16-bit recommended).

Price: Free for downloading.

Source of information:
Engineer School literature (June 2000).

PRODUCT NAME:  TerraBuilder

SOURCE: Skyline Software Systems

ADDRESS:
North American Headquarters



500 West Cummings Park



Suite 5950



Woburn, MA 01801



781-759-0520



 GOTOBUTTON BM_è_ info@skyline.com 
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PLATFORM: Windows NT 4.0/2000

DESCRIPTION: TerraBuilder enables users to create 3-D databases by combining imagery, elevation data and vector data into MPT files.  Once complete, an Internet-enabled database can be enhanced with 2-D and 3-D dynamic or static objects, and streamed or delivered to the end user.


Users can merge data of different resolutions, re-project data into common reference projections, and clip areas from selected sources for inclusion or exclusion.  Projects can be revised later, and data can be added to replace, augment or extend previously defined geographic areas.  TerraBuilder is intended for users who wish to construct and maintain their own 3-D data sets, rather than purchase pre-built MPT files.


TerraBuilder supports GeoTIFF, TIFF, JPEG, ASCII, SHP, DXF, MrSID and other file formats.  A plug-in interface is available to support new formats.  DirectConnect, together with Skyline’s TerraGate, enables the use of source imagery and terrain data in their native formats.


The Applied Technology Division of NGA’s Integrated Program Office uses TerraBuilder, TerraDeveloper, TerraGate and TerraExplorer Pro.

System requirements: TerraBuilder 1.6 requires an Intel Pentium II (300 MHz or faster Pentium III recommended) with 32 MB of RAM (at least 64 MB recommended), and a CD-ROM drive for installation.

Price: $50,000 for the first copy.

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  TerraDev

SOURCE:  Terrain Experts (TERREX)

ADDRESS:
4400 East Broadway Boulevard



Suite 314



Tucson, AZ 85711



520-323-7990
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PLATFORM:  Windows 95/98/NT

DESCRIPTION:  TerraDev helps users optimize 3-D scenes for specific visual update rates, or otherwise customize their 3-D applications.


A menu choice produces a 3-D scene that is optimized for a specific graphics hardware type, update rate and scenario (i.e., which GIS layers are to be included in the 3-D view).


TerraDev enables users to control and manipulate the processes and parameters involved in building a real-time 3-D database.  Users control the processing of road features, applying textures according to FACC codes, selecting 3-D models, map projections, tree placement, level of detail, etc.  These settings can be processed into real-time 3-D terrain skins.


TerraDev comes with textures, 3-D models (e.g., buildings, railroad crossings, water tanks and transmission towers), etc.  Models can also be imported from 3D Studio MAX.  TerraDev also includes development APIs and programming libraries to support customization and enhancement.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained February 2000).

PRODUCT NAME:  TerraDeveloper

SOURCE: Skyline Software Systems

ADDRESS:
North American Headquarters



500 West Cummings Park



Suite 5950



Woburn, MA 01801



781-759-0520



 GOTOBUTTON BM_ê_ info@skyline.com 
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PLATFORM: Windows 95/98/2000/NT

DESCRIPTION: TerraDeveloper is an application programming interface (API) that allows Skyline’s 3-D fly-throughs and other capabilities to be incorporated into any applications or products.  It is available as an ActiveX component or Windows DLL to allow Skyline partners to create 3-D geospatial interfaces to applications.  Streaming algorithms enable Terra applications to run over low-bandwidth connections, and support the addition of application-specific data in real time.  


Terrain data sets are limited only by disk media size.  There is support for multiple levels of detail, and fractal interpolation is available to add apparent detail.  Terrain operations include 2-D animation control, access to height values, viewpoint and zoom control, etc.


DXF vector layers can be imported.  3-D objects can be textured (with alpha blending and fog), rotated and animated.


The Applied Technology Division of NGA’s Integrated Program Office uses TerraBuilder, TerraDeveloper, TerraGate and TerraExplorer Pro.

System requirements: An Intel MMX or compatible PC (300-MHz Pentium II or faster recommended) with 32 MB of RAM (64 MB recommended), 2 MB of video card memory (4 MB AGP or more recommended) and a CD-ROM drive for installation.  


TerraDeveloper is optimized to run on PCs with MMX processors and is designed for AGP utilization.  Optional hardware acceleration is supported via Direct3D.

Price: * * *

Source of information:
Vendor literature (obtained January 2001).

PRODUCT NAME:  TerraExplorer

SOURCE: Skyline Software Systems

ADDRESS:
North American Headquarters



500 West Cummings Park



Suite 5950



Woburn, MA 01801



781-759-0520
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PLATFORM: Windows 95/98/ME/NT/2000/XP

DESCRIPTION: TerraExplorer is a free application that gives users the ability to view 3-D environments created with Skyline’s TerraBuilder and TerraExplorer Pro.  Users can access these terrains over the Internet or over an intranet (via TerraGate) or via DVD/CD-ROM.


TerraExplorer can display 3-D terrain scenes from any point of view, along with text, labels, graphics and 3-D objects.  Users can also activate hot links placed on the terrain, in order to automatically access specific Web sites, search a database or invoke an external application.


Users can save their flight paths for future reference.  Pre-defined routes can be replayed automatically.  A 2-D map is synchronized with the 3-D terrain, providing a click-to capability.  Users can control their speed, altitude and viewing angle via any combination of mouse, keyboard, joystick and control panel.  Users can view any geo-referenced information layers created within TerraBuilder or TerraExplorer Pro, and can choose to view the 3-D environment from multiple attachment points on any moving object they select.


TerraExplorer’s features include six degrees of freedom of movement within the 3-D environment; support for Direct3D and X files; a motion editor that can add motion to static objects; hot links so user-defined areas can respond to mouse clicks; the ability to take snapshots of the virtual environment and save them in common image formats (e.g., TIFF and BMP); a toolbox for importing, editing and manipulating 2-D and 3-D graphic primitives; etc.


Planners in Jefferson County, Colorado have used the software to visualize the potential impact of a new quarry on the local viewshed, to illustrate the terrain surrounding a disputed mountain road, etc.  Eastman Kodak uses Skyline Software technology to provide 3-D visualization capabilities on its Earth Imaging Products (EIP) Web site.  TerraExplorer has also been used to provide interactive 3-D visualizations of the Tour de France course.  

System requirements: A Pentium MMX (300-MHz Pentium II recommended) with 32 MB of RAM (64 MB recommended) and a 2-MB video card (AGP 4 MB recommended).

Price: TerraExplorer is a free, downloadable client application.

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  TerraExplorer Pro

SOURCE: Skyline Software Systems

ADDRESS:
North American Headquarters



500 West Cummings Park



Suite 5950



Woburn, MA 01801



781-759-0520



 GOTOBUTTON BM_î_ info@skyline.com 



 GOTOBUTTON BM_ï_ http://www.skylinesoft.com
PLATFORM: Windows 95/98/ME/NT/2000/XP

DESCRIPTION: TerraExplorer Pro is a network-enabled product for creating, viewing, editing and publishing interactive 3-D environments.  The software includes all of the real-time 3-D viewing capabilities of TerraExplorer, as well as tools for creation, manipulation and editing, so users can customize the 3-D terrain created with TerraBuilder.  Users can create or import text, 2-D and 3-D entities (e.g., buildings, flag poles, etc.)and animations.  Moving objects can be imported from external sources such as GPS tracking data. 


TerraExplorer Pro includes a Hot Link function so users can link specific geographic areas or objects to a specific Web page or external application.  Thus, while interactively viewing a terrain model, a user can click on an area or object to automatically launch a Web browser or software application to investigate it.  An Auto-Pilot feature lets users pre-define routes for later playback.


Streaming algorithms in Skyline’s TerraGate server technology enable TerraExplorer Pro data to be viewed directly over the Internet or from a CD-ROM.


There is now a TerraExplorer Po 4.0 GIS Edition that adds capabilities to import data directly from GIS files and databases, so users have access to DXF, OpenFlight, and ESRI SHP and ArcSDE files.


The Applied Technology Division of NGA’s Integrated Program Office uses TerraBuilder, TerraDeveloper, TerraGate and TerraExplorer Pro.

System requirements: A Pentium MMX (300-MHz Pentium II recommended) with 64 MB of RAM and a 32-MB video card (AGP 4 MB recommended).

Price: TerraExplorer 3.6 costs $2,500.

Source of information:
Vendor literature (updated August 2002).

PRODUCT NAME:  TerraGate

SOURCE: Skyline Software Systems

ADDRESS:
North American Headquarters



500 West Cummings Park



Suite 5950



Woburn, MA 01801



781-759-0520



 GOTOBUTTON BM_ð_ info@skyline.com 



 GOTOBUTTON BM_ñ_ http://www.skylinesoft.com
PLATFORM: Windows 2000/NT

DESCRIPTION: TerraGate provides a platform for launching applications created using other Skyline products.  It works in conjunction with TerraBuilder, TerraDeveloper and TerraExplorer to make geospatial data accessible and enables a georeferenced backdrop for clients’ Web-based applications.


TerraGate is designed to work seamlessly across variable bandwidths on the Internet.  The software follows a client-server model that has been optimized to handle potentially thousands of concurrent users who are accessing 3-D terrain databases in low- to high-bandwidth situations.  TerraGate allows multiple servers in different locations to stream 3-D databases while automatically sharing the load, and takes advantage of multi-processor server hardware.  Terrain data sets are limited only by disk media size.  


Upon receipt of an initial scene at low resolution, a user can begin accessing a 3-D environment without waiting for entire frames of data to be displayed.  Higher-resolution information is requested based on the user’s current speed and direction, allowing for real-time changes in navigation.  TerraGate works with Skyline’s FlyGen extension to provide a mechanism for integrating with Web-based applications.


The Applied Technology Division of NGA’s Integrated Program Office uses TerraBuilder, TerraDeveloper, TerraGate and TerraExplorer Pro.

System requirements: An Intel Pentium II (Pentium II or higher recommended) with 256 MB of RAM (plus 384 MB per concurrent user recommended), a network interface card and an Internet browser (Internet Explorer 4.x or Netscape Navigator 4.x).

Price: $2,500 per seat, with a five-seat minimum.

Source of information:
Vendor literature (updated August 2002).

PRODUCT NAME: TerraGear

SOURCE: The TerraGear Project

ADDRESS:
 GOTOBUTTON BM_ò_ curt@flightgear.org 



 GOTOBUTTON BM_ó_ Http://terragear.org 

PLATFORM: * * *

DESCRIPTION:  The purpose of the TerraGear project is to develop open‑source tools and rendering libraries, and to collect free data for building 3-D

representations of the earth for use in real-time rendering projects.  The tools can be used to pre-process raw data, split data into manageable portions, resolve ambiguities or conflicts, and combine data into a form suitable for real‑time rendering applications.  TerraGear will include basic libraries that application writers can use to load and render resulting data. 


TerraGear is designed to be the primary tool used to generate scenery for the FlightGear flight simulator application.  TerraGear can generate such scenery automatically from free, publicly available data sets.  TerraGear’s raw2ascii command converts DEMs into an ASCII format that TerraGear can handle.  The software can also generate airport areas and objects (including runways and lights), cities and towns, crops, forests, freeways, lakes, railroads, rivers and roads.


TerraGear’s main terrain construction tool supports parallelization across clusters of workstations.

System requirements: * * *

Price: Free.  The standalone tools developed for this project shall be subject to the GNU General Public License (GPL).  The supporting rendering libraries (included in the end‑user application) will be subject to the Lesser General Public License (LGPL).

Source of information:
Project literature (acquired May 2003).

PRODUCT NAME:  Terragen

SOURCE:  Terra-Mar

ADDRESS:
Planetside Software



 GOTOBUTTON BM_ô_ terragen@planetside.co.uk


 GOTOBUTTON BM_õ_ http://www.planetside.co.uk  

PLATFORM: Windows 95/98/2000/NT/XP/ME

DESCRIPTION:  Terragen is a scenery generator.  Users can create landscapes with mountains, valleys, water, sunlight, clouds, shadows, haze, etc.  Terrain sculpting tools are included, and random terrain generation can be invoked.  Terragen supports landscapes up to 4097 x 4097, with real-world scaling (allowing positions to be specified in meters.)  Users can choose any viewpoint in a 3-D scene, and can find the altitude of any point on the terrain.


Users can control parameters to generate fractal terrain, which can be used to add realistic details.  Terragen’s rendering engine has automatic level-of-detail adjustment.  There are terrain sculpting tools, and terrain modification tools to create effects such as glaciation.  Two terrains can be combined, using several different methods.  The surface of a landscape can be divided into different components (e.g., grass and rock) to create a hierarchical surface color map.  These components can be subdivided further, as desired.  Terragen can render bodies of water with ripples, waves and soft reflections.  There is a cloud generator, and a sunlight penetration system that calculates the dimming and reddening of sunlight through the atmosphere.


Terragen can import and export raw height field information in 8-bit grayscale.  When a user opens a file, a grayscale image appears in the Landscape and Image windows.  Hitting the Render Preview button converts the grayscale image into a 3-D elevation model.  


There are utilities available for converting USGS DEM files for import into Terragen.  For example, the program SDTSTER4 (available from  GOTOBUTTON BM_ö_ www.terrainmap.com) converts SDTS DEM files to the TER format required by Terragen.  The program MDEM2TER (also available from  GOTOBUTTON BM_÷_ www.terrainmap.com) converts from MicroDEM native DEM format to the TER format.  With this utility, Terragen can ingest any of the numerous DEM formats that MicroDem can.  In the TER format, elevation values are represented as a series of two-byte integers.)


Terragen terrain files can be exported as BMP files, LightWave 3D Object (LWO) files, 8-bit binary files, and binary files compatible with VistaPro software.  Plug-ins are available to facilitate integration of Terragen scenery into LightWave scenes and animations. 

System requirements: A Pentium (Pentium III recommended) with 64 MB of RAM (256 MB recommended).

Price: Terragen is free for personal non-commercial use.

Source of information:
Vendor literature (updated June 2003).

PRODUCT NAME:  Terrain

SOURCE:  Terra-Mar

ADDRESS:
1710 South Amphlett Blvd.



Suite 215



San Mateo, CA 94402



415-655-2565



 GOTOBUTTON BM__ terra_mr@ix.netcom.com  

PLATFORM:  PC

DESCRIPTION:  Terrain is a 3-D landscape modeling module for use with Terra-Mar's MicroImage software.  Terrain creates 3-D landscape models using multispectral imagery from sources that include Landsat, SPOT, AVHRR, and airborne scanners in conjunction with corresponding digital elevation models (DEMs).  Imagery is draped over the DEMs to create 3-D views of selected areas.  The location of the observer, the angle of view, the vertical exaggeration and the model magnification can be controlled by the user.


Other available functions include histogram stretch, viewshed analysis, zoom, pan, resampling methods, band selection, ground control point selection, warping, etc.


Terrain features a menu-driven user interface.  Function-specific pop-up menus guide the operator through the selection of model parameters and the selection of image and DEM files to be used for creation of 3-D visualizations.

System requirements: 640K RAM, math coprocessor, mouse, frame buffer (512 or 1024 x 32 bits).

Price:  * * *

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  Terrain Blocks

SOURCE: Observera

ADDRESS:
4451 Brookfield Corporate Drive



Suite 107



Chantilly, VA 20151



800-444-6905



 GOTOBUTTON BM_ø_ http://www.observera.com 

PLATFORM: NA

DESCRIPTION: Terrain Blocks are modular physical representations of the Earth’s surface.  They are available in wood-like blocks made from laminated paper.  


Observera can produce Terrain Blocks from NGA DTED, USGS DEM and other gridded or TIN formats.  Multiple Terrain Blocks can be joined to form larger areas. 


Observera can use customers’ data, can locate digital terrain data for customers, or can create its own digital elevation models of areas of interest.


Observera has created a physical model of all of Kosovo using DTED Level 1 and Terrain Block technology.  The model spans 6.5 feet by 6.5 feet and covers an area of approximately 150 km by 150 km.  Country borders, UTM grid lines and a north arrow have been added.  The Kosovo Terrain Blocks are made from rugged urethane plastic.

System requirements: NA

Price: Terrain Blocks for all of Kosovo cost $15,000.

Source of information:
Vendor literature (obtained September 2000).

PRODUCT NAME:  Terrain Navigator

SOURCE: Maptech

ADDRESS:
10 Industrial Way



Amesbury, MA 01913



800-627-7236



 GOTOBUTTON BM_ù_ sales@maptech.com 



 GOTOBUTTON BM_ú_ Http://www.maptech.com 

PLATFORM: Windows 95/98/2000/ME/NT

DESCRIPTION: Terrain Navigator combines regional collections of digital topographic maps (from USGS) with software for 2-D and 3-D viewing, customizing and printing.


Users can scroll seamlessly across map boundaries, and can join adjacent maps views or printouts.  Users can view their areas of interest as 3-D landscapes from any angle, and can display 2-D and 3-D views of an area simultaneously.  Users can also view cursor coordinates; measure distances and areas; create elevation profiles; perform line-of-sight calculations; find locations in geographic, UTM or MGRS coordinates; add markers and trails; store comments; etc.


Terrain Navigator is compatible with popular GPS units.  Users can create waypoints within Terrain Navigator and transfer them to GPS units for use in the field, or download coordinates from GPS units for visualization with Terrain Navigator.


Map export options include BMP and TIFF formats.

System requirements: A Pentium-class PC with 32 MB of RAM, a 256-color display, a CD-ROM drive, and a mouse.  OpenGL acceleration is recommended.

Price: $99.95 per region (e.g., Mid-Atlantic, New England, California, etc).  (A region comprises about 250 USGS topographic maps.)  Terrain Navigator is also available from RockWare, for $99.00 per region.

Source of information:
RockWare literature, Fall/Winter 2002.






CADalyst, March 2001.






Vendor literature (obtained February 2001).

PRODUCT NAME:  Terrain Navigator Pro

SOURCE: Maptech

ADDRESS:
10 Industrial Way



Amesbury, MA 01913



888-839-5551



 GOTOBUTTON BM_û_ sales@maptech.com 



 GOTOBUTTON BM_ü_ Http://www.maptech.com 

PLATFORM: Windows 98/2000/ME/NT/XP

DESCRIPTION: Terrain Navigator Pro is designed for viewing topographic map data (i.e., digital USGS maps at scales of 1:24K, 1:25K, and 1:100K).  The program begins by displaying all maps that are available on a given CD-ROM.  Double-clicking on an icon brings a map to the screen.  Users can scroll seamlessly across map boundaries, and can join adjacent map views.  Users can view areas of interest as 3-D landscapes, and can display 2-D and 3-D views of an area simultaneously.  Users can also view cursor coordinates; measure distances and areas; create elevation profiles; do line-of-sight calculations (with tower height offsets, if desired); find locations in geographic, UTM or MGRS coordinates; and add marks, trails, symbols, range rings, and notes.  Users can rotate 3-D views, exaggerate relief, add special effects (e.g., fog or moonlight), place 2-D and 3-D views side-by-side, and create fly-through animations.  The software also supports anaglyph stereo viewing.


Street addresses are displayed as the cursor is moved over maps or photos.  Users can click on streets or structures to add custom address labels.  Users can search for features by typing in their addresses, and can center maps based on place names or zip codes.  


Users can also view one-meter USGS DOQQ images (with a one-year subscription to the Maptech web site).  Users can view topographic maps and images side by side, in 2-D or in 3-D.


The product is compatible with popular GPS units.  Users can create waypoints within the software and transfer them to GPS units for use in the field, or download coordinates from GPS units for visualization with Terrain Navigator Pro.  Users can also transfer data to Pocket PC devices.


Terrain Navigator Pro’s maps and images can be used as base layers in ArcView, ArcGIS, Intergraph, AutoCAD, MapInfo, MicroStation, ERDAS, Photoshop and other applications.  Users simply choose a map projection and datum, then press OK - one map at a time, or in batch mode.  Terrain Navigator Pro supports BMP, TIFF, GeoTIFF, DRG, TFW, and TAB file formats; UTM, State Plane, MRGS, Transverse Mercator, and geographic (latitude/longitude) map projections; and NAD27, NAD83, and WGS84 map datums.


Terrain Navigator Pro includes a free ArcGIS extension that eliminates previous file format problems.  ArGIS 8.3 users can now use Maptech’s raster cartography directly, without having to go through the processes of exporting, importing, or re-projecting the maps.

System requirements: A Pentium-class PC with 32 MB of RAM, and at least a 256-color display.  OpenGL acceleration is recommended.  Internet connection is required for access to aerial photographs via the Maptech website.

Price: $299.95.

Source of information:
Vendor literature (obtained March 2003).






Professional Surveyor, March 2003.

PRODUCT NAME:  Terrain Productivity Bundle

SOURCE: Leica Geosystems

ADDRESS:
877-463-7327



 GOTOBUTTON BM_ý_ customer.service@erdas.com 



 GOTOBUTTON BM_þ_ http://www.gis.leica‑geosystems.com/products 

PLATFORM: * * *

DESCRIPTION: The Terrain Productivity Bundle combines components of ERDAS IMAGINE OrthoBASE Pro and BAE Systems’ SOCET SET.  The software is designed to provide a comprehensive solution for creating digital terrain models from stereo imagery.  Users can transfer data between the two products in order to take advantage of features in both.  


OrthoBASE Pro provides a workflow for adding imagery to a project, defining sensor model parameters, measuring ground control points, automatically collecting tie points, performing aerial triangulation and automatically extracting digital terrain models (DTMs).  The resulting DTMs can then be served to SOCET SET’s Interactive Terrain Edit module. 


The product’s Photogrammetry Data Exchange utility enables edited terrain data to be returned to IMAGINE for continued processing, including ortho-image generation, mosaicking and 3-D visualization.

System requirements: * * *

Price: * * *

Source of information:
Professional Surveyor, July 2002.






Vendor literature (obtained May 2002).

PRODUCT NAME:  TERRAIN RS

SOURCE:  Ramtek

ADDRESS:
1525 Atteberry Lane



San Jose, CA 95131



408-954-2700

PLATFORM:  UNIX workstations

DESCRIPTION:  TERRAIN RS is remote sensing applications software with an array of functions to manage and process digital data.  These functions range from data handling routines for ease of access through pre-processing operations such as principal components analysis to generation of a perspective view. 


TERRAIN RS features capabilities for capturing, enhancing and interpreting satellite imagery, aerial photography and airborne video data.  1-bit, 8-bit, 16-bit, 32-bit floating point and 64-bit complex data are supported, along with a number of industry standard data exchange and satellite formats.  All data can be geocoded to allow multi-source imagery and ancillary information to be combined.


Capabilities include annotation, bitplane manipulations, color transformations, contrast enhancement, density slicing, digital terrain modeling (including perspective modeling, rotation and solar shading), filtering, Fourier operations, geometric correction, image classification, image statistics, mathematical operations and mensuration.  TERRAIN RS supports 24-bit true color and 8-bit monochrome pseudo-color or dithered color windows simultaneously.


TERRAIN RS has been integrated with TYDAC SPANS GIS.  Users can process satellite or aerial images and simultaneously access GIS software.  This provides access to detailed information without having to transfer to other application programs or to reformat data.

System requirements:  At least 32 MB of RAM.

Price:  $7,500.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  TerrainServer

SOURCE: Refractions Research

ADDRESS:
250-885-0632



 GOTOBUTTON BM_ÿ_ pramsey@refractions.net


 GOTOBUTTON BM_ http://www.refractions.net 

PLATFORM: * * *

DESCRIPTION:  TerrainServer takes 2-D information generated by a Web mapping server such as ESRI’s ArcIMS, and adds a third dimension.


When a user clicks on the “3D” button, a request is sent to TerrainServer, indicating the geographic area currently being viewed and the data layers currently visible.  TerrainServer then builds a 3-D model of the terrain from USGS DEM data at a scale appropriate for the requested area; submits a request to the source Internet server for map data for the requested area; and returns the 3-D model with the map data draped on top, inside a new frame that contains a 3-D navigation plug-in.  


TerrainServer integrates with 2-D Web mapping applications.  Users can add 3-D capabilities by adding a JavaScript button that opens a new browser window and directs the window to the TerrainServer site.  Each TerrainServer client is assigned a unique identifier that can be used to ensure a particular 3-D viewing interface.


TerrainServer supports the ArcIMS, Geomedia WebMap and MapGuide Web mapping servers.


TerrainServer’s 3-D views can be browsed using three different viewing technologies - HTML, Java and VRML.  The HTML Viewer works on all Web browsers and operating systems, and is suitable for sites where plug-ins or Java are not appropriate.  It allows users to incrementally rotate, zoom and tilt the 3-D view.  The Java Viewer works on any Web browsers and operating systems that support Java applets.  It allows users to rotate, zoom and tilt the 3-D view interactively.  The VRML Viewer requires a VRML plug-in (Cosmo is recommended), and provides an interactive environment.  Users can fly through the 3-D scene and view it from any angle.

System requirements: The VRML Viewer requires 3 MB of memory, Windows, and a 3-D graphics card.

Price: * * *

Source of information:
Vendor literature (obtained August 2003).

PRODUCT NAME:  Terrain Tools 3D Edition

SOURCE: Softree Technical Systems

ADDRESS:
#8 650 Clyde Avenue



West Vancouver, B.C., Canada



604-519-6222



 GOTOBUTTON BM___ mail@softree.com


 GOTOBUTTON BM___ http://www.softree.com 

PLATFORM: Windows 3.1/95/98/NT

DESCRIPTION:  Terrain Tools 3D Edition is a standalone mapping package designed for surveyors, engineers and geoscientists.  The software has capabilities for digital terrain modeling, contouring, profiles and volumes.  It also has functions for digitizing, coordinate entry, import/export, image display, drafting, etc.  The product can be used to make maps from a variety of sources, including field notes, GPS, scanned maps and coordinate files.


Users can enter and store feature attributes.  Groups of features can be selected by name, coordinate range, or via the mouse.  Once selected, features can be organized into layers and be collectively manipulated and formatted.  Users control feature color, line type, symbols and hatching.  Users can also create and save custom line types and symbols.  Features can be moved, scaled and rotated.  Points can be inserted, deleted and re-positioned.  Labels can be added manually or can be generated automatically from feature geometry.  Bitmap images such as scanned maps or photographs can be incorporated into terrain scenes.  Legends and scale bars can be generated automatically.


The 3-D Edition includes functions for digital terrain modeling, earthwork calculations, contouring, profile generation and cross section calculation.  Users can create a digital terrain model based on triangles, can control the triangulation process with breaklines, and can edit contours on the screen.  Profiles can also be displayed and edited in multiple windows.


Features can be digitized, imported from other Softree software or external files, or can simply be drawn on the screen using the mouse.  Coordinate information can be imported from ASCII and DXF files.  Users can create new ASCII formats using the program’s External Format Specification Dialog.  Terrain Tools can export graphics and coordinates in ASCII and DXF format.  Output can be directed to any printer or plotter supported by Microsoft Windows.  Users can control sheet size and orientation, and can produce large drawings on small printers and plotters by automatically creating a montage of smaller sheets. 

System requirements: A 386+ PC running Windows 3.1/95/98/NT with 8 MB of RAM and VGA or better graphics.  

Price: Terrain Tools 3D Edition costs $279.

Source of information:
Vendor literature (updated March 2002).






Geo Info Systems, June 1999.

PRODUCT NAME: TerrainView

SOURCE: ViewTec

ADDRESS:
Schaffhauserstrasse 481



CH-8052



Zurich, Switzerland



+41 1 305 77 77



 GOTOBUTTON BM___ info@viewtec.ch


 GOTOBUTTON BM___ http://www.viewtec.ch 

PLATFORM: Windows 2000/XP

DESCRIPTION: ViewTec is a spin-off company emerging from the University of Zurich’s Department of Computer Science.  TerrainView is a product for interactive visualization of high-resolution 3-D terrain data over the Internet or an intranet.  Users can view digital elevation models, orthophotos, satellite images, 3-D buildings, vector data, etc.


TerrainView’s features include Web streaming support, the ability to import 3-D models of different formats, object manipulation, various navigation modes, a point-of-interest editor, a flight path editor, terrain paging, weather visualization, arbitrary resolution screen shots, stereo support, digital video generation, information trees, etc.


Users can connect to 3-D terrain databases through the Internet.  Even large cities with more than 500,000 buildings can be streamed.  The user is limited only by available disk space.  All data streams are compressed and encrypted.  With standard server technology, a user has access to large databases that can be viewed in real time over low-bandwidth networks.


Imported 3-D data can be manipulated and adjusted.  Users can merge multiple 3-D objects of different formats.  TerrainView can change between presentation mode and modify mode.  In modify mode, selected 3-D models can be moved, rotated and scaled.  It is possible to select, group and manipulate several objects at once.


Users can attach any object to a flight path.  The camera can be attached to a flight path as well, and can be pointed at any other object that has been loaded, including any object flying along a different flight path.


Users can create video files in AVI format.  There are two modes.  In interactive mode, the currently rendered view is written to the video stream while the user navigates across the terrain.  In flight path mode, one or more previously defined flight paths are started, and the one with the active camera provides the images for the video. 


TerrainView supports MultiGen OpenFlight, TERREX TerraPage, Quantum3D VT, CyberCity v3d, Autodesk 3ds, Discreet 3D Studio MAX, VRML 97, Design Workshop dw, Wavefront obj, NewTek LightWave 3D lwo and other file formats.

System requirements: An 800-MHz Pentium III with 128 MB of RAM and a graphics card with OpenGL support and 32 MB of texture memory.

Price: 3,400 euros.  A TerrainView Web Server streaming license costs 15,000 euros.  Software to prepare models for this streaming mode costs 15,000 euros.  The TerrainView-Web ActiveX component/plug-in for Microsoft Internet Explorer is available free of charge.

Source of information:
Vendor literature (updated August 2004).

PRODUCT NAME: TerrainView CyberMotion GIS

SOURCE: ViewTec

ADDRESS:
Schaffhauserstrasse 481



CH-8052



Zurich, Switzerland



 GOTOBUTTON BM___ info@viewtec.ch


 GOTOBUTTON BM___ http://www.viewtec.ch 

PLATFORM: Windows NT

DESCRIPTION: TerrainView CyberMotion GIS represents the combined development efforts of ViewTec, CyberCity and c-plan.  The software enhances the functionality of ViewTec’s TerrainView to support a variety of GIS-specific applications such as telecommunications, real estate, insurance risk assessment, tourism, planning, energy management, etc.


TerrainView CyberMotion GIS provides interfaces to load additional sets of 3-D data such as city and building models.  Via point-and-click operations, users can retrieve database features and add them to the landscape interactively.


TerrainView Cybermotion GIS is based on CyberCity’s Cyber City Modeler (CCM) and c-plan’s TOPOBASE.  CCM enables users to reconstruct 3-D buildings and city models from images and video data.  TOPOBASE is a database server solution tailored for geospatial data sets.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained February 2003).

PRODUCT NAME: Terrain Visualization Product Suite

SOURCE: IQ Media

ADDRESS:
1920 Yonge Street



5th Floor



Toronto, Canada



M4S 3E4



800‑380‑6632



 GOTOBUTTON BM___ iqmedia@ideaguys.com 



 GOTOBUTTON BM___ http://www.iqmedia.com 

PLATFORM: Windows 95/98/NT

DESCRIPTION: IQ Media’s Terrain Visualization Product Suite includes the Terrain Visualization Publisher (TVP) and the Terrain Visualization Viewer (TV).  TVP is designed to produce realistic 3-D fly-throughs for transfer to videotape and subsequent broadcast playback.  The visualizations are meant to enhance news media coverage of environmental and natural disasters, etc.


Geospatial formats are converted into IQ Media’s proprietary TER file format.  Users read in elevation data and image data, and create flight paths, which can be saved.  A nadir window shows the flight path as a series of nodes connected by a thin red line, and a point-of-view indicator appears as a small red cross.  Users can zoom in and out, and fly interactively. 


Users can experiment until their flight paths are ideal, then convert them into full-motion, 32-bit color video loops that can be processed and integrated into other applications.  


TVP uses a proprietary voxel ray-tracing engine designed for the Intel Pentium CPU.  The program is written in C++ and does not require the use of additional video cards or a graphics accelerator. 


Supposedly, using a 200-MHz Pentium PC, TVP can create a fly-through with half-meter data from Intermap that runs at 20 frames per second in a 320 x 240 pixel window.  

System requirements: An Intel CPU, Windows 95/98/NT, 64 MB of RAM and a 2 MB video card.

Price: * * *

Source of information:
Advanced Imaging, September 1998.

PRODUCT NAME:  TERRAMODEL

SOURCE:  Spectra Precision Software

ADDRESS:
5901 Peachtree-Dunwoody Road, NE



Suite A-300



Atlanta, GA 30328-5548



770-396-0700 



800-235-4972



 GOTOBUTTON BM__ staff@plus3.com  



 GOTOBUTTON BM__ http://www.spectraprecision.com 

PLATFORM:  Windows 95/98/2000/NT

DESCRIPTION:  TERRAMODEL is a 3-D land-modeling system designed for civil engineers, surveyors and photogrammetrists.  Modules include Drafting, DTM Cross Sections, Geodetic Survey, 3D View, Mapping, Kork Transfer, MicroStation Transfer and more.  An image manager allows a raster image to be used as a background reference.


TERRAMODEL for Windows is compatible with projects done with earlier DOS and UNIX versions.  The roadway module is integrated with the surface module.  Whenever the surface model is altered, the design (including cut-and-fill calculations) is updated automatically.  TERRAMODEL's 3D ToolPak enables it to work with ESRI products such as ARC/INFO and ArcView.


TERRAMODEL can import and export ASCII coordinates, AutoCAD R12-compatible DWG and DXF files,,MicroStation design (DGN) files and 3-D surfaces generated by ERDAS IMAGINE.  TERRAMODEL also supports the transfer and translation of Geotronics data collection files.


TERRAMODEL’s 3D Digital Terrain Model surface viewer lets users change the display of a surface in real time via mouse movements.  A snapshot function lets users create high-resolution raster images of scenes.  These can be imported into reports, plotted or printed.  The Image Manager Module can register non-georeferenced images to the project coordinate system, using a two-point process that will scale and rotate the image as needed.  Keystroke macros let users automate routine and repetitive processes.


TERRAMODEL was reviewed in April 1997's Point of Beginning.  April 1997's Photogrammetric Engineering & Remote Sensing includes graphics of digital terrain models and contours generated from airborne laser survey data using TERRAMODEL.  TERRAMODEL was also reviewed in March 1997's Professional Surveyor.


TERRAMODEL has been used by Airborne 1 to process LIDAR data.

System requirements: A 386+ running Windows 3.x or 95, 8 MB of RAM, 40 MB of disk space, a math coprocessor, VGA and a mouse.

Price: TERRAMODEL with TERRAVISTA costs $6,000.

Source of information:
Airborne 1 literature (obtained April 2003). 






Point of Beginning, October 2000.






A/E/C/ Systems, Spring 1999.






Professional Surveyor, May/June 1997.






Point of Beginning, April 1997.






PE&RS, April 1997.

PRODUCT NAME:  TerraModeler

SOURCE: Terrasolid Oy

ADDRESS:
Kanavaranta 7 B 28



FIN 00160



Helsinki, Finland



+358 9 637 526



 GOTOBUTTON BM__ http://www.terrasolid.com 

PLATFORM: Windows 95/98/NT/2000

DESCRIPTION:  TerraModeler is a terrain modeling application that is optimized for Bentley Systems’ MicroStation, PowerDraft and GeoOutlook.  The software can create triangulated irregular network (TIN) surface models of the ground, soil layers, or design surfaces using survey data, graphical elements or ASCII XYZ text files.  Users can visualize the distribution of parameters such as temperature, contaminant concentrations, noise, etc.  Multiple TINs can be linked to the same design file.  Users can also edit TINs on a point-by-point basis.


TerraModeler supports 3-D views and 2-D profiles.  Users can place graphical elements such as lines and cells onto 3-D terrain models.  Areas can be automatically filled with cells according to a user-defined random variation parameter.  This technique can be used to create a forested area by filling it with tree cells.  Users can divide different types of surface regions into separate domains such as ground, grass, forest, rock, road, etc.  TeraModeler can calculate volumes between two surfaces.  The software also generates contour maps automatically.


TerraModeler reads and writes ASCII XYZ text files.  When exporting coordinates, TerraModeler outputs random points and breakline points to separate files.


System requirements: TerraModeler requires MicroStation 95/SE/J/V8 or GeoOutlook software running on a standard PC with at least 500 MB of RAM per 20,000,000 points.

Price: The full version costs $3,380.

Source of information:
Vendor literature (updated September 2004).

PRODUCT NAME:  TerraScan

SOURCE: Terrasolid Oy

ADDRESS:
Kanavaranta 7 B 28



FIN 00160



Helsinki, Finland



+358 9 637 526



 GOTOBUTTON BM___ info@terrasolid.fi
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PLATFORM: Windows 95/98/NT/2000

DESCRIPTION:  TerraScan is a specialized application designed for processing large point cloud data sets.  It is suitable for both terrestrial and airborne survey applications.  As a dedicated software solution for handling LIDAR data, TerraScan can process as many as 40,000,000 points per GB of RAM.  The software is integrated with Bentley MicroStation, which provides tools and capabilities for view manipulation, visualization, vector placement, labeling and plotting.  A basic understanding of MicroStation is required.


TerraScan works by classifying each point in a cloud into a user-defined class.  There are tools for verifying and visualizing data.  Vector tools are available for power lines, railways and buildings.  Users can create digital terrain models that can be contoured or used for volume calculations.


TerraScan reads points from XYZ text files or binary files.  The software can transform laser points from WGS 84 to local coordinate systems.  Users can adjust the elevations of points according to the geoid, view point clouds in 3-D, define unique point classes (e.g., ground, vegetation, buildings, wires, etc.), classify points manually or automatically, interactively classify 3-D objects (e.g., towers), search and remove superfluous or erroneous points, delete points within a fenced area, thin and smooth data, digitize features, detect power lines or building roofs using least squares fitting, project points into profiles, export elevation-colored raster images, export intensity color raster images, project points into profiles, create fly-throughs of profiles, and output classified points as ASCII text files. 


Users can define each surface of a building by a minimal number of mouse clicks.  Once all surfaces have been found, their common boundaries are detected and the surfaces are merged so that a building is stored as a single 3-D object.  Currently, TerraScan can model buildings as planar surfaces.  Thus, it cannot accurately model complex or domed buildings.


TerraScan is available both as a LIDAR data manipulation and classification tool and as a LIDAR data viewer with limited capabilities.  The viewer includes all the features of the full package except the ability to automatically classify LIDAR data.


TEC and NGA have evaluated TerraScan.  The software is used by Simmons Aerofilms, Airborne1 (the U.S. reseller), and the Canadian Consortium for LIDAR Environmental Applications Research (C-CLEAR).

System requirements:  A PC with 500 MB of RAM per 20,000,000 points to process.  TerraScan also requires Bentley MicroStation 95/SE/J/V8 or GeoOutlook software. 

Price: The full‑featured LIDAR version of TerraScan costs $4,950.  The LIDAR viewer costs $295.  TerraScan plus TerraModeler costs $6,950.  (MicroStation J, which is required, costs $4,795.)

Source of information:
Airborne 1 literature (obtained April 2003).






Vendor literature (updated February 2003).

PRODUCT NAME:  TerraSoft DTM

SOURCE:  Digital Resource Systems

ADDRESS:
402-495 Dunsmuir Street



Nanaimo, B.C. V9R 2V2



604-753-7122

PLATFORM:  PC

DESCRIPTION:  TerraSoft DTM is a tool for constructing perspective views and performing visual analysis.  Viewing parameters can be interactively controlled using a dynamically linked plan, profile and preview.  Changes made to viewing parameters such as direction, angle or elevation are immediately reflected in all three views.  Bitmapped images can be captured and used in other Windows applications.


TerraSoft also offers tools for building and analyzing surface models using raster and TIN methods.  Analytical capabilities include mapping slope and aspect, displaying viewsheds, performing Voronoi analysis, and delineating catchment basins.

System requirements:  * * *

Price:  * * *

Source of information:
Earth Observation, February 1993.

PRODUCT NAME: terraTools

SOURCE: Spatial Design

ADDRESS:
 GOTOBUTTON BM__ terratools@spatial-design.com 

 GOTOBUTTON BM___ 




 GOTOBUTTON BM___ Http://www.spatial-design.com 

PLATFORM: PC

DESCRIPTION: terraTools is a set of plug-ins.  They are designed to facilitate the integration of scenery and skies generated by Terragen software with models and animations created by LightWave 3D software.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained June 2000).

PRODUCT NAME:  TerraTools

SOURCE:  TerraSim

ADDRESS:
One Gateway Center



Suite 2050



420 Fort Duquesne Boulevard



Pittsburgh, PA 15222



412-232-3646



 GOTOBUTTON BM___ info@terrasim.com 



 GOTOBUTTON BM__ http://www.terrasim.com 

PLATFORM: Windows NT/2000/XP and Silicon Graphics (SGI) IRIX

DESCRIPTION: TerraTools helps users make geospecific virtual worlds from a range of cartographic sources.  The software incorporates selective polygon budget control, automated feature generalization and 3-D model generation.


TerraTools uses integrated triangulated irregular network (ITIN) technology developed at Carnegie Mellon University for DARPA.  It can automatically create an integrated terrain surface that models terrain, rivers, lakes, roads and bridges according to polygon budget constraints. 


The user interface is based on a flowgraph metaphor that depicts the database as a series of connected nodes, with each node representing a processing step.  Links between nodes represent intermediate files.  Users can click on any node to modify its parameters, view or edit its results, or examine warning or error messages.  Each node is automatically executed when its inputs are ready, with each node executing in a separate thread so that multi-processor machines can be fully exploited.    


The flowgraph supports incremental rebuilds and updates.  Only nodes downstream from a changed node are updated, and this is done automatically.  Wizards automatically instantiate standard flowgraphs for specified input data types and features of interest.  Users can also define their own templates.  There are project cleanup tools to eliminate unnecessary intermediate files generated during database construction.


The operator can tailor a database to meet specific needs.  A separate polygon budget can be specified for each load-module, so polygons can be allocated where they are most important for realism.  Input vector features are automatically generalized, according to a user-specified degree of generalization.


There are diagnostic tools for analyzing the accuracy of a constructed database, including measures of the rms error of the polygonal surface with respect to the source data.  Polygon count diagnostics ensure that a database will not overload a given image generator’s display capabilities.



TerraTools has a Model Library Editor that supports organizing a hierarchical collection of models.  Model placement tools support a variety of model placement styles and methods, including regular grids, random scattering, offsets, placement along lines and curves, probabilistic models, oriented placement with respect to linear features, etc.  There is support for LOD groups (grouping multiple model references with vanishing ranges), and “megamodels” (model references that resolve to a set of model references).  


The product ships with more than 180 models, designed for urban visualization applications.  Classes of models include vegetation, traffic lights and signs, telephone poles, mailboxes, hydrants, etc.  The software supports the creation of bridge models for linear features, including suspension wires, bridge towers and arbitrary bridge decks specified as 2-D profiles.  Parametric bridge templates are included for specification of bridge structure and appearance.


To facilitate precise model placement, the software’s feature editor lets users preview models that are placed using points in a model reference file.  A user can view an orthographic rendering of the model as it appears in the visualization database.


Users can create virtual tree canopies, with control over speed of generation, degree of simplification and quality.


An Appearance Editor provides search capabilities for finding a feature, appearance, texture or material component.  There are tools for appearance file import, feature preview zooming, texture dimension display and editing DFAD and SEDRIS attribution codes.  Over 400 textures from the Computer Graphics Systems Development (CGSD) RealTexture Library are included with the software. 


The software’s OrthoCam produces orthographic snapshots of databases; these can be used as low-resolution texture and synoptic overviews.  


TerraTools imports a range of cartographic data formats, including USGS DEM, DLG and SDTS; NGA DTED, DFAD, ITD and VPF; ArcView Shape and Shape 3D; AutoCAD DXF; GRIDASCII; MOSS; S1000 (terrain, models, metadata, etc.) and XML.  Output formats include TIFF, ArcView Shape, Shape 3D, ADDWAMS, GRIDASCII, MOSS, VRML, Tiled Scene Graph (TSG, an Open Performer-based terrain paging format), Compact Terrain Database (CTDB), S1000 (used for SIMNET), OpenFlight and VRML.  The software supports DFAD attribution for OpenFlight 14.2 and 15.4, and supports the export of databases to SEDRIS in STF.  These SEDRIS transmittals have been validated with the Institute for Defense Analyses’ (IDA) SEE-IT diagnostic tools and AcuSoft’s Side-By-Side SEDRIS viewer.  Support for CTDB generation for MODSAF and OneSAF is available using STF2CTDB.


TerraTools lets users visualize bathymetric data sources like NGA Digital Nautical Charts, NOAA Coastal Relief Models, and certain proprietary gridded and spot sounding representations.  The software imports bathymetric data in CHRTR (DBDB-V export format), TOWAN TDF 2.0, California Department of Boating and Waterways, and headerless XYZ ASCII formats.  TerraTools integrates disparate data sources and preserves elevation continuity across a common shoreline vector model.  Users can merge bathymetry with terrain elevation data to create a seamless representation of the littoral zone.


A plug-in module enables users to access models developed with 3D Studio MAX.  A plug-in for Bentley MicroStation allows MicroStation users to export DGN layers into the vector format used by TerraTools.


TerraTools was used to make terrain of Camp LeJeune, to facilitate littoral warfare simulation and training.  The terrain skin comprised deep and shallow water bathymetry, barrier island beach and dune structures, a shallow intracoastal waterway and many islands within the coastal area.  Data sources included USGS DEMs and NGA DTED, along with data from NAVOCEANO, WES, etc.


TerraTools was used to make a 12-km x 18-km database of Az Zubayr from NGA Mission Specific Data Sets (MSDS).  The terrain skin was an integrated TIN with drainage, roads and embankments.  Geospecific features were automatically modeled using the geometric information present in MSDS.


TerraTools was also used to build a 3-km x 3-km database of Schenley Park for the Video Surveillance and Monitoring (VSAM) program demonstration.  The database was built from ARC/INFO GIS coverages, augmented with 3-D models of Carnegie Mellon University buildings.


TerraSim used TerraTools to demonstrate the production of SEDRIS 2.5.1 transmittals for Schenley Park and Santa Barbara databases.  These transmittals were displayed using AcuSoft’s Side-By-Side SEDRIS viewer, and were imported and analyzed by the IDA’s SEE-IT database diagnostic system.


TerraTools has been used in the process of converting Evans & Sutherland General Database Format (GDF) databases into OpenFlight databases for the Distributed Mission Training (DMT) F-15C program.


TerraSim and BAE Systems cooperated on San Diego’s Urban Visualization Project.  TerraTools was used to make four databases from DEMs, aerial and IKONOS imagery, San Diego GIS data, city plans, and BAE Systems SOCET SET-derived 3-D building models.  Each database depicted the same urban environment using different combinations of source data.


TerraSim has been awarded an Army SBIR contract aimed at commercializing technology for DEM fusion.  The company is also participating in the Army-sponsored MOUT-FACT program, and has been working with the OneSAF program to investigate tne rapid construction of urban environments.  Some recent results include the ability to automatically generate geotypical urban environments using Urban Terrain Zone (UTZ) descriptions.

System requirements: Any SGI computer running IRIX 6.5+, with 256 MB of RAM, 147 MB of disk space and a CD-ROM drive.  Disk space requirements are determined by the size of the database.  The software also runs on Windows NT/2000/XP workstations with OpenGL graphics cards.  Windows system requirements are a 700-MHz Pentium III processor, 512 MB of RAM, 247 MB of disk space, a CD-ROM drive, and a video card with OpenGL support. 

Price: $23K per node-locked license.

Source of information:
Vendor literature (updated January 2004).






Real Time Graphics, June 2001.

PRODUCT NAME:  TerraTours

SOURCE:  TerraSim

ADDRESS:
One Gateway Center



Suite 2050



420 Fort Duquesne Boulevard



Pittsburgh, PA 15222



412-232-3646
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PLATFORM: Windows NT/2000/XP

DESCRIPTION: TerraTours is an interactive 3-D viewer that extends the capabilities of TerraSim’s TSGFly.  The software allows users to query and view multiple sources of attached information that can include movies, audio files and Web sites.  


TerraTours provides access to video clips, a variety of imagery, Web-enabled text, arbitrary URLs, CAD models, audio files, time-stamped and time-sequenced data sources, and all geospatial attribution processed during database creation.


The process works by first gathering cartographic source data and creating a TerraTools project.  Through TerraSim’s TerraTools, video, audio and text data are added to create multi-application inks throughout the generated TSGFly visualization.  TerraTools, along with TerraSim’s GISLink technology, compiles the image, video and text information into a TerraTours visualization that contains access references to each data source.


Users of TerraTours can query cartographic source data attribution within a 3-D real-time environment, employ familiar media playback applications, generate editable or read-only visualizations for end users, distribute CD-ROMs containing interactive visualizations, etc.

System requirements: Probably similar to TSGFly, which requires an OpenGL graphics card.  TSGfly has been demonstrated for TEC on a 1.2-GHz laptop PC with a GeForce4 card.

Price: * * *

Source of information:
Vendor literature (obtained January 2004).

PRODUCT NAME:  TerraVision

SOURCE:  SRI International

ADDRESS:
333 Ravenswood Avenue



Menlo Park, CA 94025



415-859-6153



 GOTOBUTTON BM___ digital-earth@ai.sri.com 

PLATFORM: Linux, Silicon Graphics and Windows 98/NT/2000

DESCRIPTION: TerraVision is an interactive terrain visualization system that can retrieve and merge remotely located data, including imagery, topography and 3-D models.  The data can be distributed across multiple servers on the Web, and can be automatically discovered using SRI’s GeoWeb technology.


Upon launch, TerraVision displays a 3-D view of the Earth.  As the user navigates the globe, TerraVision automatically fetches data distributed across many sites throughout the Internet by querying the GeoWeb.  Ultimately, the user can fly to ground level and find nearby places of interest.


TerraVision uses a tiled, multi-resolution data representation.  This entails segmenting the original data into rectangular tiles over a range of resolutions, with each tile containing the same number of pixels or elevation values.  Due to customized caching, culling and optimized data fetching, the number of polygons and texture maps needed for rendering remains approximately  constant, independent of the viewpoint or the size of the data set.


Users can open multiple viewer windows, and view multiple data sets at once.  A heads-up display provides information such as viewer location (latitude and longitude), orientation, number of tiles on display, frame rate, etc.  Users can define flight paths by choosing numerous viewpoints and instructing the software to connect them.  Favorite viewpoints can be bookmarked for revisiting.  Users can also vary their velocity, create loops, select linear or spline interpolation, etc.


TerraVision supports VRML and GeoVRML for representing buildings and other 3-D entities.


TerraVision functionality is available as a Netscape plug-in that allows users to integrate multiple terrain databases over the Web, access data sets via multi-resolution streaming, overlay VRML and GeoVRML models onto terrain, and control the plug-in from within a Web page via LiveConnect. 


TerraVision is also available as an ActiveX component, which means it can be embedded into an Microsoft application (Internet Explorer, Microsoft Office, etc.) that supports the ActiveX interface.  The ActiveX component provides the same functionality as the Netscape plug-in.

System requirements: TerraVision uses a single code base for all platforms.  SGI users require an O2-class machine running IRIX 6.3 or higher.  Linux and Windows users require a 400-MHz Pentium II with 128 MB of RAM and a graphics card with drivers that provide hardware OpenGL support.  Supposedly, users can interact with data at frames rates of 10-30 Hz on an SGI O2, or up to 60 Hz on a PC with accelerated OpenGL support (e.g., an NVIDIA GeForce2 Ultra card).

Price: SRI International has released the full TerraVision source code under the Mozilla Public License.  The source code is available at https://sourceforge.net/projects/terravision.   

Source of information:
Vendor literature (updated November 2002).

PRODUCT NAME:  TerraVista

SOURCE:  Spectra Precision Software

ADDRESS:
5901 Peachtree-Dunwoody Road, NE



Suite A-300



Atlanta, GA 30328-5548



770-396-0700 



800-235-4972



 GOTOBUTTON BM__ staff@plus3.com  



 GOTOBUTTON BM__ http://www.spectraprecision.com 

PLATFORM: Windows 95/98/NT

DESCRIPTION: TerraVista is an interactive visualization tool that displays TERRAMODEL project files as 3-D models.  The software enables TERRAMODEL users to visualize 3-D project data and then transform that data to present alternative scenarios.  Users can rotate, scale and light TERRAMODEL projects from any angle.  They can also walk, drive or fly through projects while dropping designs onto the terrain.


TerraVista supports unlimited viewpoints; the ability to attach cameras to moving objects; geotypical textures; the ability to add trees and other surface effects; multiple navigation modes including follow path, move to point, scene rotation, view rotation and translation; the ability to record and deliver AVI files; interactive object, camera and light placement; interactive camera path generation; multiple surface representation modes including point cloud, wireframe, shaded, color-coded elevations and textures; support for 3-D labels and markers and interactive surface editing.   


TerraVista 2.0 includes the ability to position and fly through projects; edit camera flight paths; create and record flight paths; produce AVI movies of recorded flight paths; display textures and lines on surfaces; customize surface, wireframe, point and background colors; add 3-D representations of landscaping features; capture and print high-resolution images; control multiple shaded surface display modes; use anti-aliasing; etc.  
Optional modules enable the addition of trees and other surface effects, the editing of perspective views, the draping of ortho-images onto 3-D surfaces and the viewing of projects in stereo.

System requirements: A Pentium-based PC running Windows 95/98/NT 4.0, with 125 MB of RAM (48 MB for Windows NT) and a 256-color display on an 800 x 600 screen.  OpenGL hardware acceleration is recommended.

Price: * * *

Source of information:
Geo Info Systems, March 1999.






Professional Surveyor, March 1999.






PE&RS, April 1998.






Professional Surveyor, March 1998.






Geo Info Systems, March 1998.

PRODUCT NAME:  Terra Vista

SOURCE:  Terrain Experts (TERREX)

ADDRESS:
4400 East Broadway Boulevard



Suite 314



Tucson, AZ 85711



520-323-7990



 GOTOBUTTON BM__ info@terrex.com 
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PLATFORM:  Windows NT

DESCRIPTION:  Terra Vista is a native Windows NT application for terrain database generation.  Terra Vista incorporates and emphasizes project management of the database construction process.  There are tools to simplify the experience and guide users through the multi-step process of generating and editing terrain databases.  


Terra Vista works with USGS DLG, DEM and LULC; NGA DFAD and DTED; etc.  As DLG, LULC or DFAD data are imported, Terra Vista automatically adds FACC attribution to features.  The system uses this information to determine which attributes to assign to polygons generated from the feature, and how the feature is to be polygonized.  Users can query vector data for FACC type, DLG ID, etc.  Attribution capabilities can be customized.  


Terra Vista produces triangulated terrain with integrated culture, using SmartMesh technology.  SmartMesh terrain is organized in rectangular regions, but uses interblock polygons to match between levels of detail across regions.  SmartMesh is compatible with the integration of roads and rivers into the terrain skin.  OpenGVS, Performer (through its OpenFlight loader), Realimation, Vega and World Tool Kit support SmartMesh terrain databases.  Terra Vista also uses GeoPaint, a technique that preserves the visual quality of the highest LOD in lower LODs.


Through agreement with Computer Graphics Systems Development (CGSD) Corporation, Terra Vista comes with 480 texture patterns (repeating images of soil, trees, urban areas, water, roads, etc.), derived from CGSD’s Real Texture Library.  These patterns were derived from color aerial photographs, color-corrected, processed to tile seamlessly and indexed.  3-D models (houses, towers, industrial structures, etc.) are also included.  These textures and models are associated with FACC codes.  Terra Vista will select texture patterns and apply them appropriately by reading these FACC codes.


CGSD also provides TERREX with proprietary Automatic Culture Generation (ACG) software that generates buildings and vegetation according to input parameters such as location, orientation, slope, climate zone and type (residential, industrial, storefront, northern forest, desert, etc.).  Details are automatically added to produce distinct building models and vegetation patterns.  Objects created by ACG vary in form, style and color.  They are also textured and have multiple levels of detail.


With Terra Vista, features that cross each other are automatically corrected, road junctions are automatically generated, lakes are flat, no coplanar faces are generated, individual trees can be placed on the terrain and 3-D models are assigned footprints to facilitate their integration into the terrain.


Terra Vista can output databases that are ready for real-time use (in OpenFlight format).  Users can tune their output for specific run-time hardware, software and simulation types.  The software helps users to consider the tradeoffs involved in tuning databases.  Terra Vista's Polygon Calculator tool graphically portrays to users the tradeoffs among the number of levels of detail, number of polygons, fields of view and culling size.


TERREX’s DART, Terra Vista and Terra Vista Pro products include wavelet image compression technology (TerraCompress) that allows rapid manipulation and retrieval of images.  Extraction of compressed imagery has also been implemented within TERREX’s TerraPage database paging format.


Terra Vista’s TerraPage database paging format allows seamless navigation of very large databases while exceeding actual system memory.  Using a Windows NT workstation, Intergraph has demonstrated simulated flight through a 42-GB terrain database built with Terra Vista and CG2's Vtree.


TERREX has entered into a partnership with Photon Research Associates (PRA) to integrate physics-based sensor (visual, infrared and radar) texture maps with TERREX’s tools for terrain database generation.  TERREX has also agreed to allow Evans & Sutherland (E&S) to bundle Terra Vista software with E&S simFUSION, a PC-based, OpenGL-compliant image generation system.


  The United Kingdom’s Defence Evaluation and Research Agency (DERA) has purchased DART and Terra Vista, along with the CTDB option.

System requirements:  A 166-MHz Pentium PC with 32 MB of RAM and a CD-ROM drive.  TERREX recommends a 200-MHz Pentium II with 128 MB of RAM, a 6-GB hard disk and an OpenGL accelerator.

Price: Terra Vista starts at $16,900.

Source of information:
Images Newsletter, Spring 2001.






Real Time Graphics, October/November 2000.

PRODUCT NAME:  Terra Vista Pro Builder

SOURCE:  Terrain Experts (TERREX)

ADDRESS:
4400 East Broadway Boulevard



Suite 314



Tucson, AZ 85711



520-323-7990
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PLATFORM:  Windows

DESCRIPTION:  Terra Vista Pro Builder provides tools to automatically make large-area terrain databases from real-world source data.


Users can also create correlated sensor databases, with tools that are included at no extra cost.  Through a separate processing pass, users can generate sensor databases that include material classification per image pixel, or radiance textures for static infrared scene rendering.  Radiance-textured databases can be rendered directly by real-time visualization software products.  Material-classified databases permit run-time sensor rendering and sensor effects that are based on dynamic physics calculations for the scene, using material properties stored in the database.


Material classification data are stored on a per-pixel basis in the TerraPage database output as additional channels of information.  There are three materials with percentages stored per pixel along with the RGB color of the original visual imagery and other attributes.  (The TerraPage format is supported by CG2's Mantis, and is available as APIs for software developers.) 


Terra Vista Pro Builder’s Material Classifier tool classifies textures on a per-pixel basis, and can be used two ways - a purely image-based way and a hybrid vector/imagery way.


With the image-based approach, the user loads imagery into the Material Classifier, interactively trains the software to identify a chosen set of materials in the scene (or specified regions within the scene) and then lets the classifier automatically process the whole image (or region).  This automated process assigns sub-pixel materials with percentages for each pixel and includes tools for validating the results.  The software comes with a standard set of material properties, and more can be added by the user, bought from a materials library, or contracted for laboratory measurements by a company such as TERREX’s affiliate, Surface Optics Corporation.


With the hybrid vector/imagery approach, Terra Vista Pro Builder provides a way to pre-process imagery prior to use of the Material Classifier.  First, the user loads the imagery and related vector data.  Known materials from the vector data (e.g., DFAD FID and SMC codes) can be overlaid and pre-assigned to the imagery; these areas are then ignored when passed to the Material Classifier.  This method facilitates the process of classifying large amounts of imagery and also provides correlation with vector material attribution.


The software’s TerraMap tools provide capabilities to automatically generate multi-resolution digital bitmap files to represent 3-D terrain at user-specified resolutions and with user-specified vector data, shading, color, etc.  The resulting files are exported in GeoTIFF format for loading and processing by the user’s simulator software or physical hardware for map display.  Terra Vista Pro Builder also supports generation of paper maps with user control over scale, legend, etc.


SAF OUT is an extra-cost option that enables Semi-Automated Forces (SAF) data to be automatically generated along with visual terrain databases.  This provides correlation with visual and other sensor databases, and allows the attribution within Terra Vista Pro Builder’s internal data structures to take SAF-specific requirements into account.  Currently, the software supports ModSAF’s CTDB format.  TERREX has also made an agreement with MaK Technologies whereby TERREX will enhance Terra Vista Pro Builder so that it will support MaK’s computer-generated forces (CGF) toolkit.  In particular, Terra Vista Pro Builder will support GDB, the native database format of VR Forces. 

System requirements: * * *

Price: About $24K, or about $39K with DART.

Source of information:
Vendor literature (updated April 2003).

PRODUCT NAME:  TerraViz

SOURCE:  Terrain Experts (TERREX)

ADDRESS:
4400 East Broadway Boulevard



Suite 314



Tucson, AZ 85711



520-323-7990
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PLATFORM:  Windows 95/98/NT

DESCRIPTION:  TerraViz enables users of ESRI’s ArcView software to build 3-D worlds from 2-D GIS data, and then fly through the data interactively.


TerraViz provides interactive 3-D rendering and scene management.  Users can move freely through their 3-D data sets and interactively make queries, change viewing parameters, and record their flightpaths.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained February 2000).

PRODUCT NAME:  TFMAKE

SOURCE:   Martin D. Adamiker

ADDRESS:
Bechardgasse 15/24



A-1030 Vienna, Austria



011-43-1-714-6577



 GOTOBUTTON BM__ martin@truflite.com 



 GOTOBUTTON BM__ http://www.truflite.com
PLATFORM:  Windows 95/NT 

DESCRIPTION:  TFMAKE is a tool that automates the process of retrieving U.S. Geological Survey (USGS) one arc second and 30-meter DEMs and U.S. Census Bureau TIGER data.  It is meant to provide the input to the TruFlite 3-D landscape visualization program.


TFMAKE retrieves USGS DEMs from various servers and gets the corresponding TIGER data for texture, and fits them together as elevation.tga and texture.tga files.  A TruFlite start-up scenery file (scene.trf) is also generated.  


Version 3.0 automatically converts 30-meter elevation data from UTM coordinates to geographic coordinates.  Contiguous DEMs can be tiled, even if they are in different UTM zones, or if they are based on different horizontal datums.


For example, after retrieving the necessary raw input files, a user who wishes to drape TIGER texture over a one-degree USGS DEM of San Jose, CA would type “tfmake_3arcsecond -122 38.”  For Harrisburg, PA at 30-meter resolution, one would type “tfmake_30meter -76.875 40.375.”

System requirements:  Windows 95 users might need to download the Internet connection toolbox WININET.DLL.  TFMAKE is meant to be used with TruFlite.

Price:  TFMAKE is free.

Source of information:
Vendor literature (obtained June 1998).

PRODUCT NAME:  TheEngine

SOURCE:  GeoKinetic Systems

ADDRESS:
103‑2609 Westview Drive



North Vancouver, B.C.



V7N 4N2, Canada



888-457-5544



 GOTOBUTTON BM___ geokin@axionet.com 
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PLATFORM: UNIX and Windows 95/NT

DESCRIPTION:  TheEngine is designed to make ESRI’s ArcView software easier to use, facilitating such operations as buffering with variables.  It contains routines that can be used in combinations to achieve a variety of results.  TheEngine also adds GIS capabilities to ArcView, along with new buttons, tools, menus and pop-up dialog boxes so users can develop their own tricks.  TheEngine is written in Avenue.     


TheEngine focuses on creating and maintaining ArcView shapefiles and ARC/INFO DBF files.  It provides tools for automatic line cleaning and topology building, extends the buffering capabilities of ArcView Spatial Analyst, and simplifies image processing and georeferencing.  The Engine also has capabilities for 3-D extrusion (e.g., of contour lines), 3-D mesh surfaces and profiles; rotation, translation and scaling; clipping and erasing; intersecting and unions; digitizing, etc.


TheEngine Light is the same product as theEngine, but lacks 3-D viewing and the Dynamic Segregation capability.  However, the 3-D viewing capability is available with the optional tinShapeZ package.


TheEngine has been used at the U.S. Military Academy’s Department of Geography and Environmental Engineering. 


When a law to protect riparian spaces was proposed in Vancouver, theEngine and tinshapeZ were used in a study to depict buffered riparian zones (plus property lines, buildings, roads, contours, etc.) in 3-D.  TinshapeZ was used to extract all of the 3-D points from the vertices of existing contours (from a MicroStation file).  These points were triangulated to create a TIN surface in Shapefile format.  Next, theEngine extracted and built polylines from the riparian buffer, merging these lines with property lines.  To create a 3-D polyline Shapefile matching the triangulated surface, tinshapeZ was used to drape the property lines and buffer edge lines over the TIN Shapefile.  This operation resulted in three Shapefiles - the TIN surface, the draped property lines and the draped buffer lines.  Finally, tinshapeZ was used to rotate the three files into a 3-D space for viewing and saving as a Shapefile.

System requirements:  ArcView software.

Price: TheEngine costs $795.  TheEngine Light costs $229.  TheEngine Light with the tinShapeZ option costs $279.

Source of information:
Vendor literature (updated February 2003).






GIS World, September 1998.






GIS World, June 1998.

PRODUCT NAME:  TIIP

SOURCE:  U.S. Army Topographic Engineering Center (TEC)

ADDRESS:
7701 Telegraph Road



Alexandria, VA 22315




703-428-6737



 GOTOBUTTON BM__ fpessaro@tec.army.mil 

PLATFORM:  UNIX workstations

DESCRIPTION:  The Topographic Imagery Integration Prototype (TIIP) is the result of a U.S. Army Europe initiative to generate terrain information over sparsely mapped areas, to support training and mission rehearsal/contingency operations.  The system is an integrated mix of COTS and government-owned hardware and software.


TIIP draws from several TEC in-house developments, including the Modernized Imagery Extraction System (MIES) for national imagery support, the Terrain Information Extraction System (TIES) for data generation, the Quick Response Multi-color Printer (QRMP), DrawLand terrain visualization software and the Multi-Spectral Imagery Processor.


TIIP is configured in three segments:  the Data Generation Segment for importing imagery (e.g., Landsat, SPOT, national, etc.) and generating terrain elevation data; the Data Analysis Segment for producing line maps, tactical decision aids, etc.; and the Data Output Segment.  TIIP can produce products that vary in sophistication from image maps to contoured orthophoto maps to animated 3-D fly-throughs.


The first TIIP system was delivered to the 30th Engineer Battalion (Topographic) at Fort Bragg in March, 1995.  Systems also reside at the 29th Engineer Battalion (Topographic) at Fort Shafter, HI and at USAREUR.

System requirements:  * * *

Price:  * * *

Source of information:
USATEC literature (January 1996).

PRODUCT NAME:  TIN Master

SOURCE: Advanced Graphics Technology (AGT)

ADDRESS:
2440 Sandy Plains Road



Building #7



Marietta, GA 30066



800-548-9223



 GOTOBUTTON BM___ sales@agtcad.com  



 GOTOBUTTON BM___ Http://www.agtcad.com   

PLATFORM: Windows

DESCRIPTION:  TIN Master creates triangulated irregular networks (TINs) from ASCII point files, or directly from AGT’s ProCogo 2004 software.  TIN models can be displayed in 2-D or 3-D, and contours and triangles are concurrently displayed in either view.  To edit, users simply point and click on problematic contours and triangles.


Users can edit in 2-D or 3-D; undo mistakes; color contours according to elevation; determine flow lines, ridge lines and drainage basin limits; zoom and pan; select contour intervals; perform distnce computations; compute areas; save TINs and contours for use in AutoCAD; etc.


TIN Master-Advanced can create TIN models from AutoCAD entities, and supports the transparent transfer of TINs directly to and from AutoCAD>

System requirements:  * * *

Price:  $299.  TIN Master-Advanced costs $499.

Source of information:
Vendor literature (obtained October 2003).

PRODUCT NAME:  TIN Master

SOURCE:  Lamutt & Associates

ADDRESS:
7114 W. Jefferson Ave. #112



Lakewood, CO 80235



303-986-4909

PLATFORM:  PC

DESCRIPTION:  TIN Master provides interactive TIN model editing and manipulation, local re-triangulation, interactive feature lines, cross-sections and 3-D perspectives.  Points and triangles can be added, moved and deleted.  

System requirements:  * * *

Price:  $995 to $2,000.

Source of information:
A/E/C Systems Computer Solutions, November-December 1996.

PRODUCT NAME: tinShapeZ

SOURCE: GeoKinetic Systems

ADDRESS:
103‑2609 Westview Drive



North Vancouver, B.C.



V7N 4N2, Canada



888-457-5544



 GOTOBUTTON BM___ geokin@axionet.com 



 GOTOBUTTON BM___ Http://www.geokinetic.com  

PLATFORM: PC

DESCRIPTION: TinShapeZ is an extension to ESRI’s ArcView and is best used in conjunction with GeoKinetic’s theEngine product.  TinshapeZ allows users to triangulate point sets and create Shapefiles containing polygon triangles with attributes for slope, aspect and solar illumination angles.  Users can also perform analytical operations and view data in 3-D.  


TinShapeZ can triangulate irregular and random points in a Shapefile that has elevation data as an attribute in the database or as a coordinate in the point feature.  The output is a 2-D or 3-D surface Shapefile, with each record denoting the triangle’s feature type, its three elevation coordinates, its slope, its aspect, and its illumination factor.  Users can view this surface as well as any other Shapefile, in 3-D. The software can create previews - temporary screen graphics - that can be edited, manipulated, deleted, and saved automatically to an appropriate Shapefile.  TinShapeZ will automatically append data to appropriate available files in view.  Available files can be 2-D or 3-D types.  When results are written to disk either directly or through a preview, a dialog box pops up listing these, plus an option to make a new Shapefile.  This program will automatically choose all features if no features are selected. Thus you choose records by selection, otherwise all records in the file will be processed.


Most tinShapeZ operations are automatic and require little input from the user.  A TIN surface file is also a polygon file and can be used as such.  Outputs are TIN surface files that can be used for further building.  Thus, a user can build on a surface, then build more on its output and so on, working piecemeal until finished.  The software’s “Create TIN as Shapefile” and “Create TIN as Preview” functions are identical except that one produces a graphics preview first and the other writes the results directly to a new or current Shapefile.  These functions create triangle polygons from random points.  Input can consist of 2-D points having an elevation field in the Shapefile, or a pointZ Shapefile where the elevation is part of the point coordinates.


Each triangle will have its three elevation coordinates, slope, aspect, and an illumination factor calculated and written to the database.  The illumination factor is the intensity value of light striking the triangle.  The light source angles are entered via a dialog box.  Other TIN files or polygon graphics can act as a border to constrain processing, and users can build up a large file from a selection of points on the border without having to process all the points at once. A user can view any file created with this program in 3-D, and can view any other Shapefile in 3-D. Any number of active files can be viewed all at the same time.  The file need not be in a 3-D format, nor does it need an elevation field.  If it is a 2-D type, then it will just be displayed with a flat perspective.  Views are in preview graphics form at first, so they can be edited, then saved to a Shapefile.  Attributes will be carried over from the original file to the new 3-D file.  Users can adjust the vertical exaggeration of a view via the “Vertical Scale Factor” option.


The “Polyline Contours” function calculates minimum and maximum Z values.  These can be used to set the starting elevation and vertical increments for calculating contours.  Contour lines will be drawn in a preview form first.  This function finds the feature vertices in all active Shapefiles (2-D or 3-D), calculates the elevation value of the vertex‑to‑surface intersection and recreates the feature as a Z type.  It then writes each to a Z Shapefile.  All attributes are carried over to the new files.  Polygons are triangulated to match the surface triangles. 


“Drape/Merge Polygons into Surface” triangulates polygon (or polygonZ) features in one Shapefile to match the surface.  It then cuts a matching hole in the surface, triangulates the edges, and places itself into it.  The results are written to one PolygonZ Shapefile.  Attributes from both files are carried over to the new file.  The new file is also a surface that carries the attributes of the draped polygons.


The “Drape/Merge Polygons w/Walls to Z‑Offset” function allows users to extrude the draped portion in the Z direction. Users specify the distance extruded or vertically offset.  This value can be positive or negative.  (A positive value means a feature is growing from the surface; a negative value means you a feature is digging into the surface.  Walls are automatically created to match upper and lower elements.


The “Build Walls from Polygons to Surface” function lets users build walls from a polygon with a specific elevation to the surface.  The polygons remain as if they are 2-D, but are triangulated if they are 3-D.  Holes are cut in the surface under the polygons.  Vertical surfaces (walls) are constructed to the surface to match both the cut edges and the polygons.  If the polygons overlap, walls will be constructed from the top to the next below it and so forth. 


“Build Walls from Polygons to Plane” works as above, but only one polygon Shapefile is used and the walls are built down or up to a constant elevation.  This is also a means to graph polygon data.


With “Cut Holes in Surface” and “Clip Surface,” users can cut a hole into a surface by selected polygon features, and can cut out areas within polygons.  Users can clip a file into two parts and view them together in 3-D (by selecting both at once).  This allows users to color each individually.  Clipping is done by selecting a 2-D or 3-D polygon Shapefile and a surface Shapefile.


“Point Grid,” “Line Grid,” “Triangle Grid” functions intersect a surface in a regular grid pattern.  The intersections of the grid are points carrying the elevation of the underlying surface.  The functions produce either points, lines or triangle polygons as implied.


The “Triangulate Polygons Preview” function divides polygons into triangles.  Other functions in tinShapeZ include Extract Points from Themes, Point Selection Filter, Refine Triangles, Flip Triangle Pairs, Recalculate Illumination Factor, Calculate Surface Area, Calculate Volume to Plane and   Calculate TIN Attributes.


When a law to protect riparian spaces was proposed in Vancouver, theEngine and tinshapeZ were used in a study to depict buffered riparian zones (plus property lines, buildings, roads, contours, etc.) in 3-D.  TinshapeZ was used to extract all of the 3-D points from the vertices of existing contours (from a MicroStation file).  These points were triangulated to create a TIN surface in Shapefile format.  Next, theEngine extracted and built polylines from the riparian buffer, merging these lines with property lines.  To create a 3-D polyline Shapefile matching the triangulated surface, tinshapeZ was used to drape the property lines and buffer edge lines over the TIN Shapefile.  This operation resulted in three Shapefiles - the TIN surface, the draped property lines and the draped buffer lines.  Finally, tinshapeZ was used to rotate the three files into a 3-D space for viewing and saving as a Shapefile.

System requirements: TinShapeZ requires ArcView.

Price: $300.

Source of information:
Vendor literature (updated February 2003).

PRODUCT NAME:  TI S1000 Loader

SOURCE:  Texas Instruments

ADDRESS:
3700 Preston Road



Suite 334



Plano, TX 75093



214-575-7591



 GOTOBUTTON BM__ jpowers@Iluvatar.deseg.ti.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  The TI S1000 Loader makes existing S1000 (SIMNET) databases available for use on SGI platforms.  It reads S1000 databases and creates a scene graph for use in visual simulation applications built with SGI's Performer software.  The S1000 Loader handles layered geometry, multiple levels of detail (LOD), LOD range data, textures, colors, vegetation and cultural feature models.  Users can make global substitution for textures and cultural models through an ASCII file format specification.  

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained October 1997).

PRODUCT NAME:  TITAN

SOURCE:  Western Technical Products

ADDRESS:
4209A West 6th Avenue



Eugene, OR 97402



800-221-5072

PLATFORM:  * * *

DESCRIPTION:  TITAN DTM & Volumes is a terrain modeling software product that operates inside AutoCAD.  It is compatible with any surveying or COGO software that produces 3-D autoCAD points.  It also accepts 3-D points from Survey Solutions software.


Digital terrain modeling capabilities include coloring DTMs by elevation, slope, or cut-and-fill.  Elevations can be exaggerated to magnify surface features.  TIN and contouring capabilities are also included.

System requirements:  Requires AutoCAD.

Price:  * * *

Source of information:
Vendor literature (obtained June 1994).

PRODUCT NAME:  TNTmips

SOURCE:  MicroImages

ADDRESS:
11th Floor Sharp Tower



206 South 13th Street



Lincoln, NE 68508



402-477-9554



 GOTOBUTTON BM___ info@microimages.com


 GOTOBUTTON BM___ http://www.microimages.com 

PLATFORM: Windows 95/98/2000/NT/XP, Linux, UNIX and Macintosh

DESCRIPTION:  TNTmips is an integrated system for mapping, image analysis, GIS, etc.  Raster, vector, CAD and database materials are integrated, and conversion between data types is supported.


Raster images of one to 128 bits per cell can be processed. Images of any size can be analyzed and displayed.  Mosaicking, tiling and interactive color image editing are supported.  Spatial filtering and Fourier analysis can be performed.  Stereo image analysis can be used for creation of DEMs and orthophotos. 


TNTmips imports numerous raster and vector formats, including ERDAS, ARC/INFO, SPOT, EOSAT, MOSS, DLG, DEM, DXF and others.  The software can directly read SHP, TIFF, GeoTIFF, and MIF/MID files.  3-D perspective color images can be displayed with vector/CAD overlays.  Raster-to-CAD and raster-to-vector conversions are facilitated.  Raster, vector, and CAD objects can be warped.  Surface fitting to vector and CAD objects can be done via contours and random points.  Vector and CAD data can be edited by drawing on color images of any size.  Vector and CAD attributes are kept in associated internal or external databases.


Extensive map projection support is provided.  GIS functions such as buffer zones and intersections are provided, as well as automated interpretation methods such as maximum likelihood, neural nets, K-means and fuzzy C-means.  Relational database queries are also supported.  


TNTmips supports 64-bit systems and the ability to hide specific layers of information.  Geographic locking provides automatic updating of concurrent displays in multiple windows showing common geographic areas.  Actions such as zoom, scroll and slide are automatically applied to other windows showing images of the same area even if the displays differ in map projection, scale and extent.  TNTmips also includes capabilities for hyperspectral processing and 3-D simulation.

System requirements: 16 MB of RAM and 100 MB of disk space.  Pentium processors are recommended for Windows platforms.     

Price: $5,000 (NAFTA); $6,000 (outside NAFTA).

Source of information:
Vendor literature (updated September 2001).

PRODUCT NAME:  Toolmaster

SOURCE:  Advanced Visual Systems

ADDRESS:
300 Fifth Avenue



Waltham, MA 02154



800-635-6358

PLATFORM:  Cray, Convex, DEC Alpha OSF, VAX VMS, Alph Open  VMS, HP-UX, IBM AIX, SGI, Sun Solaris and SunOS

DESCRIPTION:  Toolmaster is an application-level visualization library for analyzing and presenting numeric data.  It supports C-language programming, and its graphics tools allow an application developer to integrate visualization and presentation techniques into the application program.  Application subroutine libraries include support for the display of raster images, wireframes, 3-D shading, contour maps, grid maps and cartographic projections (including UTM, Mercator, Lambert Conformal and others). 


As of December 1995, Toolmaster has an installed base of about 1,500.  Geophysicists at the National Geodetic Survey have used Toolmaster-agX on Sun SPARCstations to chart the surface of the ocean floor.

System requirements:  16 MB RAM and 71 MB of disk space.

Price:  $2,400 for a single user.

Source of information:
SunExpert, December 1995.

PRODUCT NAME:  TOPO!

SOURCE: National Geographic Maps

ADDRESS:
 GOTOBUTTON BM___ http://maps.nationalgeographic.com/topo/  

PLATFORM: Windows 95/98/NT/2000/ME/XP

DESCRIPTION:  TOPO! is an extension to ESRI ArcGIS 8.1 software that enables users to compile seamless images of topographic quadrangle maps.  (The maps are sold separately.)


TOPO! loads all the quadrangle maps that are required to fill the ArcGIS data frame with a seamless image.  Users can load desired GIS layers, change the datum, and zoom to the area of interest.  Once the area of interest has been selected, the user determines which scale (1:24K, 1:100K or both) of quadrangle map is to be retrieved from CD-ROM.  The user also identifies the location where the uncompressed, re-projected, reformatted seamless images are to be stored.  After these selections have been made, the user pushes the import button and the desired data are processed and loaded.


After TOPO! copies the selected map images onto a hard disk in the desired format (e.g., JPEG), the user can zoom, pan and view the area as one seamless image.  The image will already be in the chosen projection, and will appear in shaded relief form.

System requirements: A 450-MHz PC with 24 MB of RAM (128 MB recommended).  ArcGIS 8.1 software is also required.

Price: TOPO! costs $499.95.  State Series CD-ROMS cost $99.95 each, with some variation.

Source of information:
GEOWorld, November 2001.

PRODUCT NAME:  Toposcopy

SOURCE: Bureau Toposcopie

ADDRESS:
Bachlaan 78



6865 ES Doorwerth



The Netherlands. 



+31‑26‑3337352



 GOTOBUTTON BM___ http://www.toposcopy.com 

PLATFORM: Windows 95/98/NT/2000

DESCRIPTION:  Toposcopy is a design, visualization and data acquisition system that combines photographic or video images with maps, elevation data, etc.  It is especially useful in areas where it is difficult to get oriented and/or there is insufficient elevation data.  Ideally, data are acquired in the field with a toposcope that allows simultaneous measurement of some visible 3-D points.  


The standard toposcope is an automatic level with an angle measuring device and a camera attached to it.  The toposcope is well suited for determining ground heights.  Someone who already has an automatic level only needs to order an adapter and affix it to the instrument.  Toposcopy also includes an import routine for reading 3-D points obtained by other means.  


The software comprises a fieldwork program (Topo) and a photogrammetry and visualization program (Scope).  Both programs include some CAD functionality and can work in feet or meters.  Scope can create visualizations and virtual replicas without a toposcope or Topo software, also.


The Scope program works with virtual models of common house types.  Users identify three points on a map and two or three points in an image.  All parametric 3-D points are calculated directly and saved in the database.  Users can create complex buildings by combining models.  Virtual buildings can be mapped automatically with sections of the toposcopic images used to construct the models.  Repetitive patterns can be inserted automatically, as the dimensions of all planes are known.  The software imports DWG and JPEG files, and exports databases in DXF and VRML formats.

System requirements: A Pentium-class PC with 64 MB of RAM and 24-bit color at a resolution of at least 800 x 600.

Price: A full license for Topo costs $481, and a full license for Scope costs $1955.  A four-month project license costs $122 for Topo and $435 for Scope.

Source of information:
Vendor literature (obtained April 2002).

PRODUCT NAME:  TOPOSKIMMER

SOURCE:  SyVareTec

ADDRESS:
6946 Gayle Lyn Lane



Colorado Springs, CO  80919



719-520-3070



 GOTOBUTTON BM__ syvaretec@aol.com 

PLATFORM:  PC

DESCRIPTION:  Steve Cary designed TOPOSKIMMER for Army units at and below division level, so that individual companies and battalion staffs could explore the terrain on which they would be fighting.


TOPOSKIMMER generates perspective and block views of terrain using NGA DTED Level 1 on CD-ROMs.  It breaks 1-degree x 1-degree Level 1 DTED files into quarters, and allows users to look from one quadrant into another.


TOPOSKIMMER's Fly-Over Perspective View feature enables users to enter a starting location, directions of view and travel, speed and altitude.  Speed, direction and altitude can be changed during fly-throughs.  A 486DX66 PC will generate a TOPOSKIMMER view about every two seconds.


A horizontal series of perspective views can be generated automatically to form a panoramic mosaic.  Terrain can be exaggerated vertically.


New features in Versions 1.2 and 1.3 include PCX file output for reading into other graphics programs; 2-D, top-down contour plots (user chooses scale and interval); intervisibility plots (radial or cross-section); almost 200 datums; input/output in MGRS or geographic coordinates; and elevations in feet or in meters, and above sea level or above ground level.


Copies of TOPOSKIMMER have been sold to the 2nd Armored Division, the 3rd ACR, the 2nd Brigade of the 1st Cavalry Division, and other units.

System requirements:  A 286+ PC with DOS 5.x and VGA.  TOPOSKIMMER works completely within the 640K DOS limit, but the author recommends at least a 386DX50 with a math coprocessor.

Price:  $180.

Source of information:
Vendor literature (acquired May 1995).

PRODUCT NAME:  Topo USA

SOURCE: DeLorme

ADDRESS:
2 DeLorme Drive



P.O. Box 298



Yarmouth, ME 04096



800-569-8334



 GOTOBUTTON BM___ info@delorme.com 



 GOTOBUTTON BM___ http://www.delorme.com  

PLATFORM:  Windows 95/98/ME/2000/NT.

DESCRIPTION:  Topo USA includes viewing software and digital topographic map data for the entire United States.  There are 14 zoom levels.  Contours are provided at 20-foot intervals (50-foot intervals for Alaska).  More than six million miles of roads and more than 300,000 miles of trails are also included.  Users can perform searches for features of interest (mountains, bodies of water, landmarks, etc.).  The product also includes land use/land cover data, including evergreen trees, deciduous trees, transitional areas, bare rock/sand/clay, ice/glaciers, wetlands, and mines/quarries.


Topo USA can be used to generate 2-D, shaded relief, and 3-D views of topographic data.  The software supports split-screen 2-D and 3-D linked viewing.  Tools for tracing, drawing and editing are also included.  Users can create and print customized topographic maps that include titles, legends, annotations, symbols and UTM grids.


Given starting and ending points, Topo USA can automatically generate a route.  Users can add waypoints to re-route the results.  If a user clicks on a trail or road, Topo USA provides information such as minimum and maximum elevation, average grade, elevation gain, climbing and descending distances, and point elevation.  Users can also measure bearings, distances and areas.


Topo USA can also connect to GPS receivers so users can track their positions in real time.  The software can import and export GPS waypoints.

System requirements:  A 150-MHz Pentium (233 MHz recommended) with 32 MB of RAM, 300 MB of available hard disk space, a CD-ROM or DVD-ROM drive, a mouse, and a 16-bit color monitor with SVGA graphics.  A 3-D graphics accelerator card is recommended.  A Windows-compatible printer is recommended for printing customized maps.  Topo USA is compatible with Solus mapping software on Palm OS handheld computers.  (Solus Basic is included with Topo USA 3.0).

Price: Topo USA 4.0 costs $99.95.

Source of information:
Vendor literature (updated June 2002).

PRODUCT NAME:  TopoVision95

SOURCE:  Rapid Imaging Software

ADDRESS:
P.O. Box 8219



Albuquerque, NM 87198



505-888-7232



 GOTOBUTTON BM__ info@landform.com 



 GOTOBUTTON BM__ http://www.landform.com 

PLATFORM:  Windows 95 and NT.

DESCRIPTION:  TopoVision95 is a 3-D topographic data viewer, providing users viewing access to USGS one-degree and 7.5 arc-minute DEM data.  Users select the geographic region of interest and the desired level of detail.  Users also control the latitude, longitude, altitude, heading, pitch and roll.  VRML 1.0 models of areas of interest can be created.

System requirements:  A 486+ PC running Windows 95 or Windows  NT, with 8 MB RAM, 10 MB hard disk space and an 8-bit or better color display adapter.

Price:  $65.  A two-week trial version is free.

Source of information:
Vendor literature (updated March 1997).

PRODUCT NAME:  TopoVista

SOURCE: University of Arizona

ADDRESS:
Department of Computer Science



 GOTOBUTTON BM___ topovista@cs.arizona.edu 



 GOTOBUTTON BM_ _ http://www.cs.arizona.edu/topovista/ 

PLATFORM: * * *

DESCRIPTION:  TopoVista enables a user to move interactively around a surface defined by a USGS DEM.  The software is based on OpenGL and the OpenGL Utility Toolkit (GLUT)


TopoVista uses a Right Triangular Irregular network (RTIN) hierarchy to provide an interactive 3-D perspective view of a DEM.  Each perspective view is based on an approximation to the original model.  The approximation is sensitive to the current eye position, so that portions of the terrain that are nearer to the eye are more closely approximated than those farther away.  This reduces the number of triangles that need to be rendered for each frame, and makes interactive response possible.


TopoVista reads USGS DEM files, which can be false-colored using PPM images.  A PPM image will be warped to fit a DEM’s extent, unless the image was created from a USGS CTG file using the program ctg2ppm, in which case it will be correctly aligned.


Paths (e.g., GPS tracks) can be drawn on the surface by including a file that lists the latitude and longitude (in decimal degrees) of points on the path.

System requirements: * * *

Price: Free.

Source of information:
Program literature (obtained June 2001).

PRODUCT NAME:  TOPSCENE

SOURCE:  Lockheed Martin 

ADDRESS:
NAVAIR PMA205



301-757-8136



 GOTOBUTTON BM_!_ herodah@navair.navy.mil


http://pma205.navair.navy.mil/topscene 

PLATFORM:  * * *

DESCRIPTION:  Tactical Operation Preview Scene (TOPSCENE) refers to a mission rehearsal program sponsored and managed by NAVAIR PMA205.  It includes deployable training systems designed to enable aircrews to plan and rehearse missions over contingency areas.  TOPSCENE software is produced by Lockheed Martin under contract to NAVAIR PMA205.  


Users can practice high-frame-rate fly-throughs of worldwide contingency areas or denied territory in simulations that include terrain, imagery and 3-D cultural features.  The system combines high-quality satellite imagery and Digital Terrain Elevation Data (DTED) from the National Geospatial-Intelligence Agency (NGA).


TOPSCENE systems are not limited to simulating terrain at high altitudes, but are also fully functional at lower altitudes.  Users can maneuver through high-resolution terrain and around 3-D cultural features (buildings, towers, etc.), rehearsing free-roam fly-throughs of denied territory at any altitude or speed with six degrees of freedom.


TOPSCENE’s features include:

- Coordinate, range and bearing readouts of any location in the scene.

- Integration with Tactical Automated Mission Planning System (TAMPS), FalconView and Portable Flight Planning Software (PFPS) and other systems directly or over local area networks (LAN) and Wide Area Networks (WAN) displaying route and threat data.

- Availability of country-sized databases (hundreds of thousands of square kilometers) existing in multi-terabyte contingency libraries.

- Near-real-time imagery updates with a mature infrastructure for database creation and distribution.

- Correlated RADAR, IR, and NVG displays, as well as effects such as fog, haze, and time of day.

- Capability to network with intelligence, imagery and mission planning systems.

- Ability to annotate perspective scenes with text, 3-D threat and OpenFlight models, and standard military icons.

- Distributed Interactive Simulation (DIS) and High Level Architecture (HLA) compliance.

- A GPS tracker that allows users to automatically track and scroll a unit’s position on a scalable moving map.

- Ability to output screen shots (JPEG) and create movies (MPEG).

- Ability to chat and interface via whiteboard with other TOPSCENE users world-wide.


Three TOPSCENE models are available.  Model 4000 is a rack-mounted, double-screen system.  Model 400 is a PC version encased in a durable transport case.  Model 40 runs on laptop computers.  There is also a Model 4800 Mission Rehearsal Image Generator.

All four military services possess and operate TOPSCENE equipment, both CONUS and OCONUS.
System requirements: Model 4000 is entirely COTS hardware, with Government software distribution.  Model 400 is entirely COTS hardware, with Government software distribution.  Model 40 uses a desktop or laptop PC running Windows 2000 or NT 4.0, with an OpenGL graphics card and an AGP or PCI Bus.

Price:  Contact NAVAIR TOPSCENE Program Manager (Alan Herod) for costs associated with joining the Government’s TOPSCENE program.  Mr. Herod can be reached at (301) 757-8136 and at  GOTOBUTTON BM_#_ herodah@navair.navy.mil. 

Source of information: 
TOPSCENE program literature (September 2003).

PRODUCT NAME:  Transform

SOURCE:  Fortner Software

ADDRESS:
100 Carpenter Drive



Sterling, VA 20164



800-252-6479



 GOTOBUTTON BM__ salesfortner.com 



 GOTOBUTTON BM__ http://www.fortner.com 

PLATFORM:  Macintosh, SGI, IBM, DEC, SUN, HP

DESCRIPTION: With Transform visual data analysis software, users can create color raster images, line graphs, surface plots, contour plots and vector plots from 2-D data arrays.


Transform can read ASCII files, 2-D/3-D generic data; HDF, TIFF and FITS images; 2-D and 3-D HDF data; MATLAB, GIF, PBM, XWD, PICT and PICS files (Mac only); GRASS files (UNIX only); and 2-D matrices.  Data or images can be exported to disk as HDF data or image files, ASCII text files, TIFF files, PICT files (Mac only), PostScript files, or raw image files.


Interactive image tools include selection of minimum and maximum  values, resizing of image regions and placement and resizing of image overlays.  Graphing capabilities include simple, scaled and interpolated raster images; wireframe or color-filled surfaces; automatic or user-specified contour plots; vector plots, etc.


Data analysis and manipulation tools include trigonometric, mathematical, complex number and kernel functions, and built-in matrix transformation functions.  Selected values or regions can be extracted.  Missing values can be filled in.  Data can be smoothed or resampled.  The value corresponding to a selected point on an image can be automatically displayed.


Version 4.0 includes projections and 2-D warped grids, support for HDF browsing and editing, DICOM support, cross-platform compatibility, and more.


Transform supports Mathematica's MathLink.  A macro scripting language lets users automate repetitive tasks such as importing, manipulating and exporting data; creating plots, adding labels, etc.  Users can create annotated movies that can be played, rewound, stopped, and stepped forward or backward.


The National Oceanic and Atmospheric Administration (NOAA) has used Transform for oceanographic visualization.

System requirements:  UNIX:  16 MB RAM, 8-bit color.  Macintosh:  4 MB RAM, 2 MB disk space,  68020+, color monitor and System 7.0+.  PC:  8 MB RAM, 10 MB disk space, 8-bit  color, 386+ and Windows 3.1/NT/95.  Transform 3.4 supports 32-bit color.

Price: UNIX: $595.  Macintosh and Windows:  $395.

Source of information:
SciTech Solutions for Science, Vol. 36.






Vendor literature (updated January 1997).

PRODUCT NAME:  TruFlite

SOURCE:  Martin D. Adamiker LLC

ADDRESS:
21622 Marguerite Parkway, No. 474



Mission Viejo, CA 92692



 GOTOBUTTON BM_$_ anthony@truflite.com 



 GOTOBUTTON BM__ http://www.truflite.com 

PLATFORM: Windows 95/NT

DESCRIPTION:  TruFlite is a 3-D landscape rendering system designed to render raster images over elevation matrices.  There is no limit to the number of polygons.  The program comes in 16-bit and 32-bit versions.  The 16-bit version can handle files up to 16 MB; the 32-bit version is limited only by the platform.


TruFlite has import filters for ASCII XYZ, USGS DEM (3-second and 7.5-minute) and SDTS, Japanese 50-meter DEM, ERDAS Imagine binary, IDRISI binary, ArcView DEM and generic binary data files.


TruFlite produces single-frame images in TGA and YUV formats; and animations in MPEG, FLI/FLC, MOV and AVI formats.  To create a fly-through, a user traces the camera's path over the landscape (by dragging the waypoints) and then sets the number of frames desired.  The program's interface allows the user to control camera height and to dictate the smoothness of the camera's roll as it encounters corners.


TruFlite includes modules to convert USGS DEMs into TGA files.  Minimum input to the program consists of a TGA file of an elevation matrix and the coordinates of the eye or camera. The user controls height, pitch and heading.


Image texture in the form of TGA files can be draped over elevations.  Other graphics and text can be transparently placed onto images.  The user can also control the location and contrast of incident light, and effects such as fog and dust.  Users can preview their scenes in wireframe mode.


The TruFlite CD-ROM includes sample images; AVI, FLI/FLC and MPEG animations; and a help file.

System requirements:  A 386+ PC running Windows 3.x/95/NT with 4 MB RAM and a 256K- or 16M-color display.  The preferred platform is a Pentium with 16 MB RAM and 24-bit color.  The 16-bit version is needed for Windows 3.11/Windows for Workgroups.  The 32-bit version runs only under Windows 95/NT.

Price: Version 5.5 costs $295.  (Version 5.4 can be downloaded free, but a text message appears on output files when rendering.)  TruFlite is also available from RockWare (http://www.rockware.com).

Source of information:
Vendor literature (updated March 1999).

PRODUCT NAME:  TSGfly

SOURCE:  TerraSim

ADDRESS:
One Gateway Center



Suite 2050



420 Fort Duquesne Boulevard



Pittsburgh, PA 15222



412-232-3646



 GOTOBUTTON BM_%_ info@terrasim.com 



 GOTOBUTTON BM__ http://www.terrasim.com 

PLATFORM: Windows NT/2000/XP

DESCRIPTION: TSGfly is a 3-D viewer that is included with the purchase of TerraSim’s TerraTools database construction software.  It is designed to allow real-time flight through databases created in TerraTools’ Tiled Scene Graph (TSG) format.  


TSGfly supports static and moving map displays during flythroughs, using digital raster graphics, orthoimages and OrthoCam images.  Users can save their viewing positions and look angles.


In October 2002, a TerraSim representative visited TEC and used TSGfly to demonstrate a database of the Central Florida Technology Development Center (i.e., STRICOM and its environs). 

System requirements: An OpenGL graphics card.  TSGfly has been demonstrated for TEC on a 1.2-GHz laptop PC with a GeForce4 card.

Price: TSGfly is included with the purchase of TerraTools, and is freely redistributable.  It may not be resold, however.

Source of information:
Vendor literature (obtained November 2002).

PRODUCT NAME:  tsmApi

SOURCE: SRI International

ADDRESS:
AI Center



Menlo Park, CA 94025-3493



 GOTOBUTTON BM__ reddy@sri.com 



 GOTOBUTTON BM__ http://www.ai.sri.com/~reddy 

PLATFORM: IRIX, Solaris, Linux, and FreeBSD

DESCRIPTION: The Tile Set Manager API(tsmApi) library supports the generation of large, rich, multi‑resolution, tiled terrain data in VRML97.  tsmApi is meant to help developers visualize large databases in VRML, and also to provide a testbed for further innovation in the area of GeoVRML.  Features include:

‑ production of tiled, multi‑resolution pyramids from source imagery and elevation bitmaps

‑ support for alternative level of detail (LOD) strategies for viewing deep LOD hierarchies (including the QuadLOD node)

‑ representation of multiple terrains and cultural features (the GeoTile node)

‑ creation of flat terrains, or terrains that include the earth's curvature

‑ user control over the number of polygons per tile

‑ user-specified vertical exaggeration

‑ a world scaling factor

‑ optional calculation of per‑vertex normals

‑ ability to loosen/tighten the LOD switching ranges

‑ Gaussian or linear interpolation of elevation data

System requirements: 

Price: The source code is available at  GOTOBUTTON BM_&_ http://www.ai.sri.com/tsmApi.  SRI encourages people to take the source code and modify it (under the terms of the license), in order to improve and augment its functionality and to better serve the VRML community.

Source of information:
Vendor literature (obtained November 1998).

PRODUCT NAME: TurnTool

SOURCE: TurnToolApS

ADDRESS:
Mejlgade 51 A



8000 Aarhus C



Denmark



+45 7020 7211



 GOTOBUTTON BM_'_ info@turntool.com 



 GOTOBUTTON BM_(_ Http://www.turntool.com  

PLATFORM: Windows 9x/ME/NT/2000/XP

DESCRIPTION: TurnTool is a product for real-time 3-D graphics on the Internet.  Users can integrate 3-D visualizations in Web pages and other applications for interactive viewing and manipulation.


Content for TurnTool is created with TurnToolBox, which is a plug-in for 3D Studio MAX or Autodesk VIZ.  Thus, users create scenes within the 3D Studio MAX or Autodesk VIZ environment.  It is a three-step process.  The user installs TurnToolBox, creates a scene with 3D Studio MAX or Autodesk VIZ, then exports it as TNT file.


The TurnTool Viewer, a Web browser plug-in, is freely available for download.  It is an ActiveX control that is automatically installed when TurnTool content is viewed. 


Without a fully licensed copy of TurnToolBox, a logo will float over a TNT scene when displayed.  The full version licenses files automatically, and a TurnKey licenses a single file.

System requirements: TurnTool Viewer requires a 133-MHz Pentium PC (Pentium II recommended) with 32 MB of RAM, Microsoft Internet Explorer 4.0 or later, and DirectX 7.0 or later or OpenGL 1.1 or later.  TurnToolBox requires 3D Studio MAX or Autodesk VIZ. 

Price: TurnTool Studio costs $1,560.  TurnToolBox costs $4,700 for a full license.  A single TurnKey costs $155.  TurnTool Viewer is free.

Source of information:
Vendor literature (obtained July 2003).

PRODUCT NAME: Ultimate Earth Content

SOURCE: 3D Nature

ADDRESS:
5740 Olde Wadsworth



Suite C



Arvada, CO 80002



303-659-4028



 GOTOBUTTON BM_)_ WCSInfo@3DNature.com


 GOTOBUTTON BM_*_ http://www.3dnature.com 

PLATFORM: Windows 9x/NT/2000/XP and PowerMacintosh

DESCRIPTION: The Ultimate Earth Content DVD‑ROM is actually a data bundle designed for use with other products by 3D Nature.  Ultimate Earth Content provides 1‑kilometer land mass terrain data, 10‑kilometer bathymetry, 1‑kilometer color imagery, and 5‑kilometer cloud map data for the entire Earth.  The package includes over 939 million DEM data points and more than 1 billion pixels of imagery.  


Users can open a project, select a viewing location, and quickly create visualizations of the region.  Ultimate Earth contains two dozen projects for working with portions of Earth.

System requirements: Ultimate Earth requires either World Construction Set 6 or Visual Nature Studio 2.  A 1.5-GHz computer with 512 MB to 1 GB of RAM and about 7 GB of hard disk space is recommended.

Price: $199.

Source of information:
Vendor literature (obtained May 2003).

PRODUCT NAME:  UNIGRAPH+ 2000

SOURCE:  UNIRAS

ADDRESS:
300 Fifth Avenue



Waltham, MA 02154



800-635-6358

PLATFORM:  UNIX workstations from IBM, HP, SGI and DEC; supercomputers from Cray and Convex; VAX/VMS and IBM CMS/MVS

DESCRIPTION:  UNIGRAPH+ 2000 is point-and-click and command-driven visual data analysis and presentation system, enabling users to access large amounts of commercial or technical numerical data from files or databases; to edit, enhance and  operate on the data; to analyze and visualize large data volumes in many forms, from charts to multi-dimensional images; and to produce presentation-quality output.


Data access features include support for column, grid and block data types; and report, ASCII and binary data input. 


Numerous scientific and statistical functions are provided. Data interpolation features include cubic spline, polynomial curve fitting and grid-to-grid fitting.


Display techniques include 2-D and 3-D curve charts, 2-D grid maps, 2-D 3-D and 4-D color shaded contour maps, projected 2-D color shaded contour maps, and multiple projected 3-D and 4-D contour maps.  Multiple data sets can be overplotted.  New features with version 1.3 include polar line, polar area and polar scatter charts.


Numerous other features are available for analysis, axis generation, color handling, annotation, file handling and hard copy output.

System requirements:  UNIX, VMS or CMS/MVS.

Price:  Version 1.3 costs $4,200 on a workstation and $36,400 on a supercomputer.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  Urbana

SOURCE: SAIC

ADDRESS:
10260 Campus Point Drive



San Diego, CA 92121



800-430-7629



 GOTOBUTTON BM_+_ http://www.saic.com/products/software/urbana/ 

PLATFORM: * * *

DESCRIPTION:  Urbana is a computational electromagnetic tool for simulating wireless propagation and near-field radar sensors in complex environments.  The product’s underlying ray tracing engine, based on SAIC’s Xpatch, is coupled with proprietary algorithms to implement physical optics, geometric optics and diffraction physics in producing a 3-D simulation.  Users can assess antenna, network and radar system designs in a range of scenes such as urban environments, building interiors and automobile traffic.


Urbana can simulate propagation in outdoor rural and urban settings.  The software’s ray tracing engine can account for complex, cascading, multi-bounce effects introduced by multiple walls and other partially penetrable boundaries in indoor and outdoor environments. 
Urbana also has a radar scattering solution designed to handle complex scenes with numerous scattering features.  Urbana lets users study antenna designs and locations to determine the optimal configuration for a particular application.


To characterize electromagnetic wave propagation in urban environments, Urbana uses 3-D ray tracing applied to 3-D models of terrain, buildings and other features.  The software can be used to predict area field coverage, fading and co-channel interference; conduct parametric antenna pattern and polarization studies; predict multiple propagation paths that are distinguished according to signal strength, angle of arrival and delay; perform comparative studies for base station placement; visually establish 3-D line of sight paths with respect to buildings, terrain, trees, etc.; and visually identify multi-path ad diffraction propagation mechanisms.  


Inputs to Urbana include facet models for terrain, buildings and other features; surface material properties (e.g., concrete, earth, glass, etc.); placement, strength and vector polarized antenna patterns of transmitters and receivers; and (for wireless applications) descriptions of coverage regions that conform to the terrain and buildings in the scene (Urbana automatically builds these).


Urbana’s outputs include the composite field level at each receiver or coverage region sampling point; and the angle of arrival, polarized strength and delay of each arriving signal.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained July 2003).

PRODUCT NAME:  UVIEW

SOURCE:  USDA Forest Service, Pacific Northwest Research Station

ADDRESS:
 GOTOBUTTON BM_,_ http://forsys.cfr.washington.edu/utools_uview.html  

PLATFORM: PCs

DESCRIPTION:  UVIEW is a public domain software package developed by the U.S. Forest Service as part of UTOOLS.  UVIEW is a display system designed to produce 2-D and 3-D images of digital terrain models (DTM), attribute data stored in PARADOX spatial databases, and vegetation patterns at landscape scales.  UVIEW combines the capabilities of a relational database with a simple terrain viewing system.  Images produced by UVIEW are meant to facilitate an understanding of existing or desired landscape conditions.


Four parameters control the appearance of perspective views in UVIEW: head or eye location, focus or target location, camera lens focal length, and vertical exaggeration.  UVIEW allows users to specify exact coordinates for the head and focus locations or interactively select a head and focus location while viewing a simple perspective representation of the DTM.  UVIEW allows camera lenses with focal lengths ranging from 15mm to 400mm and vertical exaggeration values ranging from 0.1 to 4.0.  Users can also fly over and around a low resolution image of a DTM using a mouse controlled virtual trackball.


UVIEW renders DTMs using a variety of methods and resolutions: coarse and fine resolution profiles; coarse and fine resolution grids; solid surface representations with hidden surface removal; and lighted, shaded solid surface representations with hidden surface removal.


Users typically create wire frame representations, profiles and grids for positioning and exploration of the terrain surface. They use solid surface representations to display attribute data from the PARADOX spatial database and simulated vegetation.


UVIEW supports interactive query development to specify combinations of database attributes for display on solid surface representations.  The query system supports a variety of query operators including string pattern matching, numeric comparisons, and boolean operators.  Colors are used to differentiate among queries.  The actual color used to display a cell matching a query is selected based on the amount of light from the simulated light source striking the cell.  UVIEW can display query results in both perspective and plan views.


UVIEW can display a plan view of the DTM, represented as contour lines, along with attribute data from PARADOX databases. UVIEW generates contour lines from the DTM using a user-specified contour interval.  Database attributes are displayed using the query system described above.  UVIEW can display polygon and vector data files on plan view displays.


UVIEW supports a scripting language to facilitate generating sequences of images.  Sequences can represent a landscape from different viewpoints or changing landscape conditions from a single viewpoint.  UVIEW includes a simple utility, VIEWPCX, to display sequences of PCX images at a rate of about one frame per second.  Commercial or shareware utilities are available to combine the image files, stored in PCX or TARGA formats, to provide high‑speed animation capabilities.  UVIEW scripts can also generate images with no user interaction providing a simple method of reproduce a standard set of images depicting alternative management scenarios.


UVIEW models vegetation patterns to simulate existing or desired landscape conditions.  The primary goal of vegetation modeling is to simulate overall landscape texture and pattern rather than specific, detailed vegetation structure.  UVIEW uses two methods to model vegetation patterns.  One method uses estimates of canopy closure contained in the PARADOX spatial database to generate tree cover for each pixel.  Another method relies on vegetation codes contained in the PARADOX spatial database and a second database containing structure definitions for each possible vegetation code.


Canopy closure based vegetation modeling represents vegetation patterns over an entire landscape.  The canopy closure method represents differences in stand densities well but does not represent differences in stand composition and structure.  UVIEW represents all values of canopy closure using the same type and size of plant; only the density of plants varies.  


Vegetation modeling based on structure definitions represents both stand density and stand composition.  Stand structure definitions consist of layer descriptions with each layer in a vegetation type described by the type of plant, plant stem diameter, plant height, plant crown diameter, plant live crown ratio, a factor describing the variability of the size parameters, and the number of plants per unit area (normally acres or hectares).  UVIEW represents a variety of plant types ranging from grass to mature, healthy conifer and hardwood trees.  Vegetation structure descriptions can consist of up to 36 layers.  Practical descriptions contain two to three layers.

System requirements:  UTOOLS can be run on any IBM-compatible computer equipped with a EGA/VGA monitor, 2 MB RAM, DOS 3.0 or later, and 10‑20 MB of free hard drive space.  Larger configurations are necessary for efficient operational use, due to the size of spatial databases and the requirements of Paradox to process them.


Paradox is not required to run the UTOOLS programs.  However, without Paradox it is not possible to perform many basic operations on the spatial databases created by the UTOOLS programs.  UTOOLS programs are compatible with all Paradox 4.0 and 4.5 for DOS, and all Paradox for Windows.  UTOOLS programs will generally run from within a DOS window in WINDOWS.  One exception to this is UVIEW running in 256-color SVGA mode.

Price:  The entire UTOOLS package (three files: UTOOLS1.EXE, UTOOLS2.EXE, and UTOOLS3.EXE) is free.  

Source of information:
Project literature (obtained September 1998).

PRODUCT NAME:  VAPS

SOURCE:  Virtual Prototypes (VPI)

ADDRESS:
4700 de la Savane



Suite 300



Montreal QC H4P 1T7 Canada



514-341-3874



 GOTOBUTTON BM_-_ sales@VirtualPrototypes.ca 



 GOTOBUTTON BM_._ http://www.virtualPrototypes.ca 

PLATFORM: Windows NT, SGI and SUN

DESCRIPTION:  The Virtual Applications Prototyping System (VAPS) is a tool for building data-driven, interactive, graphical user interfaces, or human-machine interfaces (HMIs).  These HMIs display application data as graphics that are redrawn to reflect changes in the data.  User interaction is conducted by manipulating the graphics with a mouse, touch screen, etc.


The VAPS visual environment supports reactive behavior specification.  VAPS manages discrete events such as user input and selection, periodic events and timeouts, voice commands, variable threshold crossings, messages, etc.  


VAPS also supports communications with applications running on remote machines through TCP/IP, UDP. Etc.  A single VAPS front-end can have simultaneous communication sessions with several applications, each running on a different host.


VAPS provides an interpreted environment for rapidly testing applications.  VAPS generates portable ANSI C source code of the user’s HMI, which becomes the interface portion of the user’s application.  With VAPS, users can target their HMIs to multiple platforms.  VAPS provides source code generation solutions for both UNIX and Windows platforms.


Global Geomatics’ OGC-compliant c@ssini software has been integrated with VAPS to facilitate the development of map-oriented applications such as moving map displays.  Numerous geospatial formats are supported. 


VAPS integrates with tools such as Visual C++, Delphi or Visual Basic.  VAPS code generates the custom graphics component of a Windows interface.  For deploying UNIX interfaces, VAPS can be used in conjunction with any Motif GUI builder.

System requirements:  * * *

Price: * *

Source of information:
Real Time Graphics, June 2000.






Vendor literature (updated February 1999).

PRODUCT NAME:  VARIANT

SOURCE:  University of Genoa

ADDRESS:
 GOTOBUTTON BM_/_ http://www.ima.ge.cnr.it 

PLATFORM:  * * *

DESCRIPTION:  VARIANT (VAriable Resolution Interactive ANalysis of Terrains) is a prototype system for processing and visualizing terrains at variable resolutions.  The system is based on a multi-resolution terrain model called a Multi-Triangulation (MT).  The system architecture is based on a kernel, an MT manager that provides access to primitives for modifying and querying an MT.  MT clients are application programs that manipulate the model based on these primitives.  The MT builder is used off-line to produce an MT from raw data.  MT clients include perspective visualization and flight simulation, intervisibility analysis, etc.

System requirements:  * * *

Price:  * * *

Source of information:
Department literature (obtained January 1998).

PRODUCT NAME:  Vega Prime

SOURCE: MultiGen-Paradigm

ADDRESS:
16415 Addison Road, Suite 200



Addison Road, TX 75001



972-380-9798



 GOTOBUTTON BM_0_ http://www.multigen‑paradigm.com/ 

PLATFORM:  Windows NT and SUN Solaris

DESCRIPTION:  Vega Prime is an extendible cross-platform C++ application development environment for real-time 3-D applications.  The software provides the basis for building, editing and running real-time, 3-D visual simulation and sensor simulation applications.  Vega Prime uses MultiGen-Paradigm’s Vega Scene Graph as well as a high-level abstraction application programming interface to provide a range of customizable features designed for visual simulation, sensor simulation, marine simulation, urban simulation and simulation-based training.


New features in version 1.2 include support for compressed textures and for hardware shader technologies within VSG.


General Dynamics Amphibious Systems has chosen Vega Prime as the application development environment for the Expeditionary Fighting Vehicle (EFV) Embedded Training System (ETS).  The EFV ETS is a simulation-based training system designed to support deployable training in equipment operation, precision gunnery and navigation, and mission rehearsal.

System requirements: * * *

Price: Development packages start at $3,500.  Run-time applications start at $495.  Optional modules start at $5,000.  There are more than 15 modules available.

Source of information:
Military Training Technology, Volume 8, Issue 5, 2003.






Real Time Graphics, December 2001.

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several of the commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically available for a given product.  Vega was one of the products evaluated in FY97, and its detailed evaluation follows.

VEGA EVALUATION SUMMARY
Product name and version:  Vega 3.0 for Performer 2.1.

Vendor:
16415 Addison Road, Suite 200



Addison Road, TX 75001



972-380-9798



 GOTOBUTTON BM_1_ http://www.multigen‑paradigm.com/ 

POC:  Paradigm Simulation's local POC is Craig Ramsdell (301-961-1522), in Chevy Chase, MD.

Distribution medium:  CD-ROM.

Product overview:  Vega is a software environment and toolkit for virtual reality and real-time simulation applications.  Through Vega’s LynX graphical interface, users can manage details concerning the numerous parameters associated with real-time, interactive visual simulation (e.g., position of the observer, the nature and placement of players and objects in the scene, how to move around in the scene, lighting, specification of the environment and environmental effects, consideration of the hardware platform, etc.).  

Software architecture:  Vega consists of a graphical user interface called LynX, Silicon Graphics’ (SGI) Performer and Vega libraries and header files of C-callable functions.  

The LynX interface lets users define and preview Vega applications.  LynX simplifies the development process by enabling users to configure applications without writing code.

Vega is a layer on top of Performer, which handles culling and drawing of the run-time database.  Being based on Performer allows Vega to take advantage of the latest hardware and software advances made by Silicon Graphics.

Users can expand Vega's functionality by adding special purpose modules that extend the LynX interface and provide custom libraries for code development.  Vega users can also develop their own modules.  Third party modules (e.g., SensorVision) have also been written for Vega.

Finished Vega applications do not require Vega or LynX to run, although they require some Vega and Performer run-time modules.  These applications can be disseminated for end-users to run on their own SGI platforms.

Supported platforms:  Silicon Graphics (SGI) computers only.

Description of platform used for evaluation:  A Silicon Graphics Onyx Reality Engine2 with two 150-MHz MIPS R4400 CPUs and 512 MB of RAM, running IRIX 6.2.

System requirements:  Vega and Vega module libraries are meant to run with a particular version of SGI’s Performer.  Vega runs on the entire line of SGI computers, as long as they are running IRIX 5.3 or higher and Performer 2.0 or higher.

The Vega DIS module requires (and includes) MaK Technologies’ VR-Link product.  Vega’s Large Area Data Base Module (LADBM) requires at least two CPUs.  The SensorVision module requires at least two CPUs (four are recommended) and two raster managers.

Graphics API:  Vega is written in C.  All Vega libraries are distributed in either GL or OpenGL versions.  The Vega API is similar to that of SGI's Performer.  Functions in the Vega Developer's library manage Performer and the SGI hardware and provide methods for simulating the interaction of objects in complex environments.  

While Vega contains an API sufficient to write applications, Vega's LynX interface simplifies the development process by allowing users to configure applications without writing code.   

Support for multi-processing:  Vega Multi-Process (Vega-MP) logically distributes visual system processing across available processors for optimal performance.  Vega-MP lets the user assign graphics and processing tasks to specific processors and to customize the system configuration in order to meet performance objectives.  Vega Single-Process (Vega-SP) includes Vega-MP development features, but uses a single-process run-time model.

Users can configure Vega to run in a variety of multi-processing modes, to maximize performance on a given machine.  LynX allows the user to specify processor allocation with the MP Mode button, which provides options for: allowing the system to determine optimum processor allocation, a single process model, Application and Culling in the same process with Draw separate, Application on one processor and Cull and Draw on another, three separate processors, a single process model with a display list generated for the Draw function and three separate processes with Cull and Draw overlapped.  A process can be assigned to a CPU and given a priority.

Extensibility:  Vega can be extended with program code written by the user or by the addition of optional modules by Paradigm Simulation or by other companies.

To develop Vega applications, it is helpful to use an Application Definition File (ADF).  Users can view sample ADFs in LynX and modify their parameter values as desired.

Users can develop their own Vega modules, which can contain user-defined LynX panels that allow the creation of user-defined classes.  The Vega Programmer’s Guide outlines the steps necessary (including abundant sample code) for users to create their own classes and to write their own modules.

Input formats accepted:  Vega is not a database generation tool or a mapping tool; its data must come from elsewhere.  Vega supports all the loaders included with SGI’s Performer.  Performer supports several terrain data formats, including USGS DEM, DTED, ARC/INFO and S1000.  Vega uses a converter supplied by MultiGen to convert .flt files into Performer data structures.  Vega also supports the Vega Fast File Loader.  Vega supports the following file formats for geometry:

.3ds

.bin

.bpoly

.byu

.dwb

.dxf

.flt

.fst

.gds

.gfo

.im

.irtp

.iv

.lsa

.lsb

.m

.medit

.nff

.obj

.pfb

.phd

.poly

.pts

.ptu

.s1k

.sgf

.sgo

.spf

.sponge

.star

.stla

.stlb

.sv

.tri

.unc
Vega supports the following texture file formats:

.rgb

.rgba

.int

.inta

.jpg

Thus, one way for a Vega user to exploit the output images of a remote sensing/GIS software package such as ERDAS Imagine would be to convert them into SGI .rgb files.

Note: DRB has software to create OpenFlight databases from DTED and imagery.  To be flying through an OpenFlight database within seconds, a user needs only to create a new application, add an object to it, and add the OpenFLight terrain model to the scene.

Run-time format:  Vega's database system has two aspects: a disk resident file, and a run-time in-memory data structure.  The file may contain descriptions of geometry, texture data, and/or audio waveforms, and may be in several different formats.  The run-time in memory data structures are derived from the files and use Performer data structures, with some additions.  The conversion from datasets into run-time memory structures is done by a loader.  Loaders convert file information into a form usable by Performer and Vega.  After a loader has read a file and created an in-memory Performer hierarchy, the next step is to convert this hierarchy into a Vega object so it can be rendered.  Vega supports all the loaders provided with Performer, as well as a Vega Fast File Loader.  The user needs only to specify the correct file extension when naming the dataset.

Output formats:  Vega is not used to create data products; it is used to create and customize applications.  Vega applications are groups of files that include data and an executable program.  However, screen captures could be saved to disk as .rgb files.  

DIS compatibility:  Vega DIS (an optional module) facilitates the development of DIS-compliant applications.  With Vega DIS, LynX is extended to enable the user to engage in DIS operations without programming.  

VR-Link libraries from MaK Technologies provide the DIS network communication foundation.  Paradigm Simulation intends to continue to work with VR-Link in the future, to include support for the HLA protocol.

Coordinate systems supported:  In Vega, a database can be specified as flat, spherical or ellipsoidal.  A flat database is planar, with its origin assumed to be at the lower left corner or at the center.  By convention, the positive X axis points East, positive Y points North and positive Z points up.  A spherical database is geocentric, with a user-definable radius.  An ellipsoidal database is geodetic, with a user-definable ellipsoid.  (WGS 84 is the default.) 

A database’s origin can be specified in either Cartesian coordinates (X,Y,Z) or in geodetic coordinates (latitude, longitude, elevation).

Vega has functions for converting UTM coordinates to geodetic or local coordinate system coordinates and back.

An observer can be placed relative to a player by some fixed offset, which can be specified in the player coordinate system or in the absolute coordinate system.  Player positions can be specified as absolute world coordinates or as coordinates relative to an observer, another player or an arbitrary coordinate system.  A player’s position and orientation are defined as an X,Y,Z offset from the designated coordinate system origin, along with heading, pitch and roll orientation angles specified in degrees.  Players can also be specified to be automatically placed and oriented on the terrain.  The position of an observer can be queried.

When Vega’s optional Large Area Data Base Module (LADBM) is present, Vega resolves double precision coordinates as single precision coordinates without losing precision.  Otherwise, Vega truncates double precision coordinates to their single precision equivalent.

Support for large databases:  Vega supports texture paging.  Users can specify whether all textures should be preloaded, only pageable textures should be preloaded or no textures should be preloaded.  Users can also specify the approximate number of bytes to download per frame when loading pageable textures.  

The optional Large Area Database Management (LADBM) module facilitates working with large, complex databases.  Vega LADBM provides support for paging regions based on their intersections with the user-defined area of interest (AOI).  Objects in regions that don’t intersect the AOI are removed from memory.  When the region next intersects the AOI, its objects are reloaded and added to the scene.

LADBM supports the subdivision of very large databases into manageable pieces, or cells.  Adjacent cells can be positioned with vertices in all cells relative to the origin of the database, with vertices in all cells relative to a known location or with vertices in each cell relative to the cell origin.

Support for levels of detail (LOD):  Fading allows a transition that is less noticeable than a sudden switch from one LOD to another.  LOD fading is supported on SGI’s Reality Engine, Infinite Reality and Onyx-class machines.  It allows two adjacent LODs to be sub-sample blended.  

Vega’s Terrain Fade Level of Detail (TFLOD) is the run-time management of an object’s LOD properties.  It extends the fade LOD transition capability for cases such as simulating large areas of terrain.  TFLOD gradually transitions from one LOD in the terrain model to another through the Fade Overlap Range (FOR) setting in the LynX interface.  FOR is a range around an LOD switch point where one LOD is blended with another.  On a per terrain tile basis, the incoming LOD is drawn with increasing opacity while the outgoing LOD is drawn with decreasing opacity.  

TFLOD also allows run-time scaling of all LOD switch ranges as a function of observer elevation, so that one can see further and further over the horizon, with greater detail, as one's height above the terrain increases.  TFLOD is included with the purchase of Vega.

Support for image texture:  Vega supports the following texture file formats: .rgb, .rgba, .int, .inta, and .jpg.

Vega textures support only 2-D texture images, each of which must be a power of two in both dimensions (e.g., 64 x 64, 32 x 128, etc.).

Textures are treated separately from datasets, but datasets can reference a texture.  Textures are loaded in a manner similar to datasets, and users can install their own loader if they require a texture file format that is not directly supported by Vega.

When a texture is loaded and used by a dataset, it must be explicitly added to the dataset.  When using the MultiGen Flight file loader, the Vega Fast File loader or the Performer fast binary (pfb) loader, this is done for the user.  When using other Performer-supplied loaders, the user must create a Vega texture for each Performer texture (referenced by the dataset), and add it to the dataset.  

Vega LADBM allows users to create simulations that require more texture memory than is available on their platform.  Textures can be paged in and out by establishing the system properties for texture paging.  When an object is paged out, its textures are paged too, as long as no other visible object is using the textures.

Support for environmental effects:  In Vega, an environment contains information describing the atmospheric conditions or circumstances within a scene.  An environment provides a way to control the current fog model, visibility ranges and time of day.  The color and visibility of the sky can be specified for each environment.

Each environment contains a fog model that specifies the type of fog and the rendering method used.  There are two fog types (pixel and vertex) and four fog rendering methods (linear, exponential, exponential range squared and spline).

Environmental effects can be invoked and controlled within each environment.  These include ground fog, clouds, storms and ephemeris.

Ground fog is simulated by a layer of visibility that extends to a user-specified elevation.  A transition layer causes a gradual degradation of visibility as the user's eyepoint enters and exits the fog layer.  The visibility color is also blended form the current environment visibility color to the fog color.

Vega supports two types of cloud simulation models: box cloud and hinged cloud, the latter being more sophisticated.

Storms are simulated by cylindrical visibility volumes.  A transition zone causes a gradual degradation of visibility as the eyepoint enters and exits the storm cylinder.  Visibility color is blended from the current environment visibility color to the storm color.  The user controls the storm's color, visibility range, radius and transition zone extent.

Vega's ephemeris model can calculate Sun and Moon positions, given the date and time and the observer's latitude and longitude.  Vega also supports user-defined ephemeris calculations.

Support for special effects:  The optional Vega Special Effects module provides a library of real-time visual effects, suitable for inclusion in a Vega application.  There are thirteen pre-set types of effects: Explosion, Flash, Smoke, Debris, Fire, Blade, Tracer, Flak, Missile Trail, Flame, Rotor Wash, Splash and Custom.  Pre-set effects can be initialized via LynX, and controlled dynamically from the Vega API.  The module also includes interfaces for the creation of new special effects, display list effects and particle system effects.

With the Special Effects module, users can do things such as map missile detonation effects to exploding debris effects, so that an explosion and debris are displayed upon detonation of a missile.

The optional Vega DIS module lets users choose special effects that can be used to show various entity appearance states, weapons fire and weapons detonations.

Support for interactivity/real-time rates:  Vega is a real-time visual system.  Users can specify their Frame Management to be Free, Lock, Float or Limit.  Free allows the application to run at whatever rate it can.  Limit is the same, but will not let the application exceed the specified frame rate.  Lock and Float try to maintain a fixed frame rate, differing only in their handling of overloads.  

Vega uses level of detail (LOD) switching to maintain frame rates.  (If a database has no LODs, Vega is unable to maintain a fixed frame rate.)

Support for recording animations:  Vega's Class Recorder (VCR) module provides a capability to record simulations and to play back pre-recorded simulations.  VCR can record and play back multiple Vega classes, such as observers, objects, players and special effects.  Users can play back several pre-recorded files, simultaneously and in parallel, while viewing or recording an entire simulation (real-time as well as pre-recorded events).  A complex simulation can be recorded by adding one vehicle at a time.  Overall timing can be adjusted by adjusting the playback timelines of individual pre-recorded VCR files.

Support for TINs:  Vega uses terrain elevation data in the form of TINs (e.g., an OpenFlight database).

Models included:  Vega does not come with geometric models.  However, it provides five basic motion models: Spin, Drive, UFO, Warp and Fly.  A single motion model can be attached to each player.  The same motion model can be attached to multiple players.  During run-time, the motion model specified for a player can be modified.

Support for threat depictions:  Vega supports the following volume primitives: box, sphere, cylinder, frustrum, plane, line segment(s) and point(s).  Users can attach volumes to players, observers and objects.  When attached to isectors, volumes define intersection volumes for collision detection.  Volumes can also be used to define boundaries for players, objects or database edges.

Support for stereo viewing:  Vega supports stereoscopic rendering in a window, but not full screen.  The user controls the separation and convergence range.  Of course, the user's SGI platform must support stereo.

Summary:  Vega provides tools for building, editing and running sophisticated simulation applications.  It adds value to SGI’s Performer by improving ease of use and reducing development time and effort.  Vega is also integrated with special-purpose modules from Paradigm Simulation and other companies.  A Vega user can load and manipulate a database, create and move observers and players, control the visual and audio environment, etc.

Vega applications consist of files that include data and an executable program.  Vega's LynX user interface consists of push-button panels that control every aspect of the output application.  Through LynX, a user selects which data to use, where to place models in the database, how the viewpoint will be controlled, etc.

A typical Vega simulation development scenario involves three steps.  First, the user defines and initializes the simulation by using LynX’s menus, sliders and interactive tools and saving these selections in an Application Definition File (ADF) to be used later by Vega.  Second, user-written code (if necessary) that invokes Vega functions at run-time is linked with Vega libraries to produce an executable program.  Third, Vega (possibly linked with user code) is executed, with the name of the ADF as an argument.

When running an application with keyboard input enabled, the user can capture the screen, increase or decrease brightness, toggle fog, toggle channel rendering, turn lighting on or off, cycle through different motion models, print the position of a motion model, cycle synchronization phases, cycle through statistical displays, toggle transparency, turn texturing on or off, toggle display of backfacing polygons, toggle the motion model state, toggle wireframe representation of objects and turn z-buffer hidden surface removal on or off.

Pros:  Vega is a successful, mature COTS product, used all over the world.  It provides both a wealth of tools and an easy to use interface for developing simulations.  Although developing a sophisticated simulation can be very difficult, it is simplified by Vega's LynX interface.  From an operator's perspective (e.g., a soldier), using a finished Vega application is both easy and fun.  

Cons:  Vega is relatively expensive, and it currently runs only on SGI platforms.  It does not directly read standard geospatial data formats (e.g., DTED and CIB).  A Vega developer needs to have an additional tool such as MultiGen to produce databases.  Some users of finished Vega applications might desire more flexibility and less dependence on the application developer.

Who should use the product?  Vega can be used by both programmers and non-programmers.  Developers of sophisticated simulation systems can create applications for less sophisticated users to run on their own SGI platforms.  Thus, expert application developers can assemble Vega applications and disseminate them to non-programming users (e.g., soldiers) who benefit from easy, interactive 3-D viewing of the database provided.

Applications for which the product is well suited:  A typical application could be a tank battle simulation.  The user would obtain battlefield terrain created with a modeler such as MultiGen, and would load it into a Vega application and add it to the scene.  A tank model (created by another program or obtained from an external library) would also be loaded as an object.  Players would be defined to represent the combatants, and tank models would be attached to each.  Motion models could also be attached to the players.  

The simulation can be previewed as it is being built by LynX.  Once the simulation has been developed to the desired level of sophistication, Vega creates an application that does not require Vega or LynX to run it, although it will require some Vega and Performer run-time modules.

Ease of use:  Vega is easy and even fun to use.  The LynX interface is very friendly, and users can preview their applications as they are being built.  Using a finished Vega application is no more difficult than playing a video game.  However, developing highly sophisticated, customized simulations requires a great deal of expertise, regardless of which system is being used.

Presence/quality of support, documentation and on-line help:  Paradigm Simulation provides ample documentation describing the LynX interface, an extensive programmer's guide, and a well organized and thorough users' guide for each Vega module.

Support is available from Paradigm Simulation by phone, fax and e-mail (support@paradigmsim.com).  On-line man pages are provided for all Vega API functions.  Training is also available.

Vega users can exchange information with fellow users by joining the info-vega mail group and subscribing to info-vega-request@paradigmsim.com.  This vast, informal, worldwide group regularly exchanges tips and solutions to problems of all levels of sophistication.  DRB has archived samples of user group correspondence for reference.  
Price:  (These prices were quoted in January 1998.)  A Vega Multi-Process development license costs $12,117.16, with $2,154.29 for annual support and $2,420.20 for a run-time license.  The Vega DIS module costs $6,460, with $1,151.51 for annual support and $2,581.82 for a run-time license.  The Large Area Database Management Module costs $11,309.08, with $2,010.35 for annual support and $2,258.58 for a run-time license.  The Special Effects module costs $4,036.36, with $714.90 for annual support and $804.04 for a run-time license.  The VCR module costs $2,824.24, with $503.79 for annual support and $561.62 for a run-time license.  A four-day training class costs $1,919.19.


VegaNT (available 1Q 1998) costs $7,995 for a Multiprocessor Development Environment, with $1,595 for support and $1,595 for a run-time license.  VegaNT Single Processor costs $3,495, with $700 for support and $695 for a run-time license.

Additional comments:  Paradigm Simulation offers many optional modules that extend Vega’s basic functionality.  Other companies have also developed products that can be integrated as additional Vega modules.  One of these is SensorVision, which is described below.

SensorVision is a product of Photon Simulations.  It uses physics-based algorithms to enable Vega to render at non-visible wavelengths.  Thus, Vega enhanced by SensorVision can enable a user to display a real-time visible wavelength view of a scene alongside a real-time infrared view of the same scene. 

SensorVision has three parts: the Texture Material Mapper (TMM), the MOSART Atmospheric Tool (MAT) and the Vega Sensors Module (VSM).  TMM allows the user to assign the properties of real-world materials to polygonal textures, in order to generate a classified texture for use with SensorVision.  MAT is used to create an atmospheric database for SensorVision.

MAT and TMM are part of the SensorVision package, separate from Vega.  These tools are used off-line to perform physics-based calculations that determine certain preconfiguration parameters, which are then input to VSM, the part of Vega that is used to define sensors.  Users access VSM through LynX to set the properties of the sensor.  Once a sensor is defined, a user can attach it to an observer or observers.

Status and follow-up activities:  Although DRB's temporary Vega license has expired, Paradigm Simulation's local representative has offered to unlock it for an additional 30 days upon request. 

Similar/competing Products:  EasyScene by Centric and OpenGVS by Gemini.  

Users and successful applications:  A glance at the archive of user group correspondence reveals that there are Vega users in Canada, Chile, France, Germany, Italy, the Netherlands, Norway, Sweden, Taiwan and the United Kingdom, etc.  

Some U.S. Government users of Vega include Argonne National Laboratories, Edwards Air Force Base, Federal Aviation Administration, Marine Corps, National Aeronautics and Space Administration, Naval Air Warfare Center, Naval Research Laboratory, Redstone Arsenal, Tank Armament and Automotive Command, etc.  Vega is being used for a wide variety of simulation applications.  

PRODUCT NAME:  Vega Prime IR Scene

SOURCE: MultiGen-Paradigm

ADDRESS:
2044 Concourse Drive



San Jose, CA 95131



408-965-8500
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PLATFORM: Windows NT/2000, SGI IRIX, SUN Solaris, Linux

DESCRIPTION:  Vega Prime IR Scene is a toolkit that computes and displays quantitative IR sensor images of environments that can include natural backgrounds, cultural features and dynamic objects.  It provides real-time, physics-based, band-specific scene modeling at wavelengths from the visible through the far IR.  The software operates on the same synthetic environments as MultiGen-Paradigm’s Vega Prime and Vega Prime Radar, in order to generate correlated OTW and IR views.  


Vega Prime IR Sensor computes the apparent radiance of a scene from the position and orientation of the observer, producing quantitative radiance values for each pixel in units of W/cm2/sr.  The software uses a radiometric equation that contains terms for modeling reflected solar and lunar energy, reflected ambient skyshine energy, path emission, scattering, and thermal emittance.  Each term in the equation can be activated or deactivated independently, enabling the user to make decisions regarding tradeoffs between fidelity and performance.

System requirements: For Windows: A 400-MHz PC with 64 MB of RAM (128 MB preferred), one GB of disk space (2 GB recommended), an OpenGL 1.2- or Direct3D 8-compliant graphics card, and Visual C++ 6.0.  For SGI IRIX: An O2 platform running IRIX 6.5, with 64 MB RAM (128 MB recommended), 1 GB of hard disk space (2 GB recommended), an OpenGL 1.2-compliant graphics card, and a MIPS Pro 7.2 C++ compiler.  For Linux: A Linux workstation running Red Hat 6.2, with 64 MB RAM (128 MB recommended), 1 GB of disk space(2 GB recommended), an OpenGL 1.2-compliant graphics card, and a gcc 2.91.66 compiler.  For Sun: SUN Blade 1000, Solaris 8, 64 MB of RAM (128 MB recommended), 1 GB of disk space (2 GB recommended), a Sun™ Expert3D graphics card or above, and a Forte™ C++ 6 compiler.

Price: Modules for Vega Prime start at $5,000.  There are more than fifteen modules available.

Source of information:
Real Time Graphics, December 2002.






Vendor literature (obtained July 2002.)

PRODUCT NAME:  Vega Scene Graph

SOURCE: MultiGen-Paradigm
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PLATFORM: Windows NT/2000, SGI IRIX, SUN Solaris, Linux

DESCRIPTION:  Vega Scene Graph (VSG) is a cross-platform scene graph application programming interface that provides an environment for developing and deploying visual simulation and general 3-D visualization applications. 


Dynamic paging of imagery is implemented within VSG software.  Terrain and features are represented with double precision.  Other VSG features include frame rate control, frame-based texture sub-loading, memory allocation, etc. The software supports customizable configuration and distribution of threads among multiple processors within the system.


Applications developed with VSG can be deployed on either OpenGL or Direct3D (Windows only) systems without modification to the code.

System requirements: For Windows: A 400-MHz PC with 64 MB of RAM (128 MB preferred), one GB of disk space (2 GB recommended), an OpenGL 1.2- or Direct3D 8-compliant graphics card, and Visual C++ 6.0.  For SGI IRIX: An O2 platform running IRIX 6.5, with 64 MB RAM (128 MB recommended), 1 GB of hard disk space (2 GB recommended), an OpenGL 1.2-compliant graphics card, and a MIPS Pro 7.2 C++ compiler.  For Linux: A Linux workstation running Red Hat 6.2, with 64 MB RAM (128 MB recommended), 1 GB of disk space(2 GB recommended), an OpenGL 1.2-compliant graphics card, and a gcc 2.91.66 compiler.  For Sun: SUN Blade 1000, Solaris 8, 64 MB of RAM (128 MB recommended), 1 GB of disk space (2 GB recommended), a Sun™ Expert3D graphics card or above, and a Forte™ C++ 6 compiler.

Price:  * * *

Source of information:
Vendor literature (obtained July 2002.)

PRODUCT NAME:  Vertical Mapper

SOURCE:  Northwood Geoscience

ADDRESS:
89 Auriga Drive



Nepean, Ontario



K2E 7Z2 Canada



888-886-0381



 GOTOBUTTON BM__ info@northwoodgeo.com 
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PLATFORM: Windows 95/NT 

DESCRIPTION:  Vertical Mapper adds analytical capabilities to MapInfo, including viewshed/intervisibility analysis, 3-D views, interpolation, contouring, etc.  These functions are made possible by adding a grid data type to MapInfo.  Point or area data can be converted into a grid via inverse-distance weighting, triangulation with smoothing, natural neighbor and rectangular techniques.


Data files can be queried, and mathematical operations can be performed on single or multiple grids.  Users can estimate values between points, overlay grids and calculate values for each cell, create continuous thematic maps, generate regions to query and update layers of information, make images with gradient-based color and shaded relief and create 3-D views.


After installing Vertical Mapper, MapInfo displays an additional menu, an extra toolbox and GridView, a 3-D viewing utility.  An Interpolation Wizard helps users create surface models from coded point data.  A Modeling Wizard helps users perform location profiling and trade area analysis.


Vertical Mapper integrates with MapInfo to allow vector and raster data to be displayed in conjunction.  Grids are displayed in 2-D using standard MapInfo windows.  With GridView, users can display them in 3-D and drape files from any data that can be displayed in a map window (e.g., thematic maps, grids, vectors, imagery, text and symbology.  There is a preview facility for manipulating the viewing angle and display parameters in real time by giving the user a less detailed representation of the final 3-D view.  (This is because the rendering process is generally too long to allow real-time manipulation of the image.)


Grid Query allows a user to query a grid for values and output them to a MapInfo map.  Users can produce grid subsets and masks or perform grid-on-grid overlays.  New grids can be created based on conditional statements applied to othe grids.


Grid Calculator lets users perform mathematical operations on one or more grids.  Other functions include slope, aspect, viewshed analysis and intervisibility.


Vertical Mapper can import ASCII, CRC-500, DTED (Level 1 and 2), USGS DEM and SDTS DEM, MONA and other formats.  The software can export ASCII point (XYZ) files, ASCII grid files, AutoCAD DXF point and mesh files, MicroStation-compliant DXF mesh files and MapInfo TAB files.  Users can also display snapshots of visualizations in MapInfo’s map window by exporting them as BMP files with associated MapInfo tables.  There is also a VRML export capability.  Imagery can be draped over terrain models, but this requires georeferencing (for which MapInfo provides a basic affine transformation).


A Vertical Mapper Software Developers Kit (VMSDK) provides developers with function calls for Vertical Mapper libraries, as well as sample code in MapBasic, Visual Basic, Delphi and C.

System requirements:  MapInfo 4.x, Windows 95/NT 4.0, 27 MB of disk space and an SVGA monitor.

Price:  $895.  A bundle including MapInfo Professional and Vertical Mapper costs $1,995.  VMSDK costs $695 (standalone) or $1,195 (bundled with Vertical Mapper). 

Source of information:
GeoWorld, March 1999.







Business Geographics, March 1999.






Mapping Awareness, June 1998.






Vendor literature (updated May 1998).

PRODUCT NAME:  VESPER

SOURCE: BAE Systems Mission Solutions

ADDRESS:
 GOTOBUTTON BM__ 16250 Technology Drive



San Diego, CA 92127



858-675-2620
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PLATFORM: Silicon Graphics (SGI)

DESCRIPTION:  VESPER stands for Visualization Environment Supporting Photogrammetry and Exploitation Research.  With VESPER, the data collection process is reversed; the system is based on sensor projectors that project image pixels from the sensor plane onto a 3-D scene.  The concept involves raw sensor data, sensor models (e.g., frame, orthographic, push broom, etc.) and a target projection surface (i.e., terrain and features).  Projective texture mapping is used to apply image texture to 3-D surface models.  Texture coordinates are assigned to polygon vertices as the result of projection in real time.  The result is the association of the texture image with a camera positioned within the scene.


The use of sensor projectors enables the decoupling of imagery and geometry for visualization processing.  This permits the introduction of new sensor data in real time.  It also allows multi-source data fusion and encourages the reuse of geometric model data for terrain and features.  Supposedly, more than 30 sensor types can be represented in a 2-D or 3-D display.


High Accuracy Registration and Targeting (HART) is a system for automated, multi-sensor, multi-date, image-to-image registration.  HART combines n-image registration with a rigorous photogrammetric adjustment.


The Video Imagery Exploitation Environment (VXN) can automatically construct image mosaics from video in real time.  VXN builds dynamic mosaics by computing the affine mapping from the current image to previous video images and cumulatively merging each image into the mosaic.


VESPER, HART and VXN are all software components of BAE’s Rapid and Affordable Sensor to Visualization (RASV) prototype, which will integrate tools for registration, geopositioning, change detection, correlation and fusion within a dynamic 3-D visualization environment.


VESPER is currently not a commercial product, but 6.1 software.  Its development grew from the Multidisciplinary University Research Initiative (MURI) program and involved Purdue University and the Army Research Office (ARO).  The original research topic was called “Rapid and Affordable Generation of Terrain and Detailed Urban Feature Data.”

System requirements: VESPER currently runs on SGI Onyx2 and O2 workstations.

Price: VESPER is not currently available as a commercial product.

Source of information:
BAE Systems literature (updated May 2002).
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PLATFORM: * * *
DESCRIPTION:  VexLink is the result of a partnership between Vexcel and ESRI.  VexLink is a Web-based geographic information system (GIS) that was originally developed to support the installation of high-speed wireless data networks.  The system uses Vexcel’s 3-D urban modeling (including buildings, trees and terrain) to assess line-of-sight conditions between geographic locations.  The system has been expanded to include functions that support emergency preparation and response.


VexLink can be used to study the propagation of toxic gases and other airborne contaminants.  The system can combine 3-D building models and terrain data with formulas that simulate variables such as airflow patterns and wind speed, to show the direction and distance pollutants would likely follow if released.


VexLink can also be used to identify optimum locations for the placement of loudspeakers for public address warning systems, by finding unobstructed paths between loudspeakers and surrounding locations.  VexLink automatically searches for alternative locations if it determines that a particular path is obstructed.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained December 2002).






GeoWorld, December 2002.

PRODUCT NAME:  VGIS (also see BPV, below.  Note that VGIS is not to be confused with ERDAS Imagine Virtual GIS.)

SOURCE:  Army Research Laboratory

ADDRESS:
Information Processing Branch



AMSRL-IF-PA



2800 Powder Mill Road



Adelphi, MD 20783



301-394-3684



 GOTOBUTTON BM__ grills@arl.mil 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  The Virtual Geographic Information System (VGIS) comes from a collaborative effort involving Georgia Tech, the University of Minnesota, the Massachusetts Institute of Technology, and the Army Research Laboratory (ARL). 


VGIS' polygon-based rendering engine was designed for high resolution data.  Level-of-detail control provides higher resolution near the viewer.  VGIS' paging engine was designed to access a cache of data (too large to store in RAM) stored on disk and then to maintain a cache in RAM from which the renderer can pull data.  As a user flies through a scene, more terrain is loaded as needed.  Despite the actual size of a database, the textured areal extent of a scene will be only what can be accommodated by the platform's texture memory.  The code is multi-threaded and can use up to four processors.


VGIS' data manager accepts data from correlated sources and manages large databases of imagery, elevations, vector features, intelligence and weather.  Graphical models of friendly and hostile vehicles can be inserted into the scene and animated using DIS-compliant data for direction and speed.  The viewpoint can be attached to a particular vehicle.  Intervisibility plots, masking plots and threat domes are available.  Annotation can be done over the network.  Time can be controlled with a virtual wheel/dial.  Time of day can also be set, and fog conditions can be specified.  


ARL's VGIS has two variants.  One is currently in use at CECOM and is called Battle Planning and Visualization (BPV), which includes some battle planning tools on top of VGIS.  The other is supported by Battle Command Battle Lab (BCBL) and is located at Research Triangle Institute (RTI).  A mission planner is built atop this version.


In June 1995, TEC members viewed a demonstration of CECOM's VGIS-based BPV Concept Demonstrator, an SGI Onyx Reality Engine workstation networked with a lower-end SGI Elan system.  A custom-built database with 8-meter elevation postings was used for a sample mission to secure an airfield.  Mission planning information was uploaded from AMPS.  Tanks moved according to the plan, and the action was controlled interactively.  Mission time was continuously displayed.  A 2-D, zoomable overview showed the user's route, representing vehicles with dots and troop locations with unit symbols.  New AMPS AH64D mission waypoints were input, and the flight path on the 2-D overview was redrawn to reflect the change.  


VGIS has been used for development by CECOM and others.  It has been used in exercises such as Prairie Warrior, and at places such as Fort Bragg, Fort Hood and the National Training Center.

System requirements:  VGIS is written in OpenGL and runs on any SGI OpenGL platform that supports  texture mapping.  It is being ported to a Sun OpenGL environment. 

Price:  VGIS software is government owned.  

Source of information:
Correspondence with VGIS' author, May 1996.






CECOM C2SID/BCBL Mission Planning/Rehearsal User Assessment, 31 October 1995.






Demonstration at CECOM, June 1995.

PRODUCT NAME:  VI2STA

SOURCE:  International Imaging Systems

ADDRESS:
1500 Buckeye Drive



Milpitas, CA 95035



408-432-3400

PLATFORM:  SUN SPARCstation, HP Apollo and SGI workstations;  386/486 PCs with Solaris

DESCRIPTION:  VI2STA is a set of software modules for the processing and analysis of remote sensing data.  Version 1.2 incorporates over 300 functions, including image enhancement, interactive image warping, automatic mosaicking, classification, DEM generation and editing, 3-D perspective view and direct links to GenaMap GIS.


The interactive warp function can perform up to a fifth order warp and can zoom and minify with three modes of interpolation.  Users can also now save images with associated graphics burned in.  LUTs can now be reset through cascading menus.  An ERDAS translator module allows users to read and write ERDAS formats 7.5 and earlier.  Satellite data are accepted in 26 different formats, and 24 map projections are supported.  There is an option for stereo viewing and editing.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained April 1995).

PRODUCT NAME: Vhclmaps Demviewer

SOURCE: Vectaport

ADDRESS:
 GOTOBUTTON BM_8_ info@vectaport.com 



 GOTOBUTTON BM_9_ http://www.vectaport.com 

PLATFORM: Linux, SunOS and IRIX

DESCRIPTION: Vhclmaps demviewer is an interactive 3-D terrain viewing program that provides a vehicle’s view of the terrain.  The software provides 3-D perspective views of terrain elevation data, and allows for querying to obtain the elevation value at any location within the extent of the data.  Camera controls are included. 


Vhclmaps demviewer reads files in vtk format.  A utility program called usgsdem2vtk is included to allow the conversion and subsequent visualization of USGS DEM files. 

System requirements: Installation instructions are available at  GOTOBUTTON BM_:_ http://www.ivtools.org/vhclmaps/vhclmaps‑0.7‑INSTALL.txt. 

Price: Free.  Copyright information is available at  GOTOBUTTON BM_;_ http://www.ivtools.org/vhclmaps/vhclmaps‑0.7‑COPYRIGHT.txt. 

Source of information:
Provider literature (updated May 2002).

PRODUCT NAME: VIO

SOURCE: ITspatial

ADDRESS:
6849 Old Dominion Drive GOTOBUTTON BM_<_ 


Suite 370



McLean, VA 22101



703-506-3966



http://www.itspatial.com 

PLATFORM: Windows NT/2000

DESCRIPTION: Itspatial develops and licenses interactive visualization solutions for decision support applications.  The company has two product lines - VIO and InterSCOPE.  The VIO product line is designed to provide low-cost visual presentation tools with which users can simply load and fly.  The basic viewer is called VIO.  The product line also includes VIO-GIS and VIO-TRANSIT.


Itspatial representatives demonstrated VIO for TEC members in September 2002.  The demonstration featured a fly-through of an Air Force base.  The compass direction (i.e., N, NE, E, SE, S, SW, W, NW) of the user’s view always appeared at the top of the display window.

System requirements: A 750-MHz Pentium III with 9 GB of hard disk space and an OpenGL-compliant graphics card.

Price: * * *  

Source of information:
Vendor literature (acquired September 2002).

PRODUCT NAME: VIO-GIS

SOURCE: ITspatial

ADDRESS:
6849 Old Dominion Drive GOTOBUTTON BM_=_ 


Suite 370



McLean, VA 22101



703-506-3966



http://www.itspatial.com 

PLATFORM: Windows NT/2000

DESCRIPTION: VIO-GIS is an extension (plug-in) to ESRI ArcView 8, and works along with TerraSim’s TerraTools.  The software integrates 3-D scene rendering and simulation technology with ESRI’s geographic information system (GIS) architecture.  VIO-GIS takes ESRI Shape files and uses an automated process to generate a correlated 3-D database that is optimized for real-time visualization.  An interface is provided whereby the user selects the project files of interest, launches the visualization application, and the interactive 3-D session begins. 


VIO-GIS dynamically links 2-D GIS with interactive 3-D graphics.  Users can select and query both 2-D and 3-D features, and can select a 2-D feature and immediately fly to its location within the 3-D database.  There are mouse and keyboard navigation controls.  Users can record and save viewing perspectives; and can record, save and play back virtual flights.

System requirements: A 750-MHz Pentium III with 9 GB of hard disk space and an OpenGL-compliant graphics card.

Price: * * *  

Source of information:
Vendor literature (acquired September 2002).

PRODUCT NAME:  VIP

SOURCE: Research Systems 

ADDRESS:
4990 Pearl East Circle



Boulder, CO 80301



303-786-9900



 GOTOBUTTON BM__ info@rsinc.com 



 GOTOBUTTON BM__ http://www.rsinc.com 

PLATFORM: UNIX, Macintosh, Windows 95/98/NT

DESCRIPTION: VIP (Visual IDL Programming) is written in Research Systems’ IDL language and is based on the data flow model concept.  This entails a graphic model that depicts a software system as a combination of interconnected data processing elements.  Users program with VIP by drawing data flow models.  


More than 200 IDL routines are encapsulated as VIP nodes.  These nodes are categorized into three basic groups: Input, Process and Output.


VIP’s processing nodes include capabilities for correlation analysis, curve and surface fitting, gridding and intepolation, hypothesis testing, image processing, integration, multivariate analysis, probability, signal processing, statistics, time-series analysis, transforms, etc. 


VIP’s input nodes can open and read ASCII, binary, BMP, DICOM, GIF, Interfile, JPEG, PICT, PNG, PGM, PPM, sparse matrix, sparse array, TIFF and XWD files.  Users can also generate data and manage index color palettes.


VIP’s output nodes can write ASCII, binary, BMP, GIF, JPEG, NCAR raster (NRIF), PICT, PNG, PGM, PPM, sparse array, SYLK and TIFF files.  Graphics capabilities include line, surface and contour plots; image display and animation; color lookup tables; symbols; 3-D objects; light sources; polygons; translation, rotation and scaling; shading; etc.

System requirements: VIP runs on Compaq Tru64 UNIX (OSF/1), HP-UX, IBM AIX, Linux, SUN Solaris, SGI IRIX, Solaris x86, Power Macintosh and Windows 95/98/NT platforms.

Price: * * *

Source of information:
Vendor literature (obtained October 1999).

PRODUCT NAME:  Virtual Environment Navigator

SOURCE:  MicronGreen

ADDRESS:
4300 NW 23rd Avenue



P.O. Box 147050  



Gainesville, FL 32614



904-376-1529

PLATFORM:  PC

DESCRIPTION:  The Virtual Environment NAVIGATOR is a real-time interactive software tool for exploring virtual environments.  The software can import DXF (2-D and 3-D), 3DS files with animations, and VRML files.  NAVIGATOR requires no programming.  It can run as an ADS application inside AutoCAD, or it can be run alone.  The user interface includes several flying paradigms and editing tools for flying and interacting with models.  Features include hand tools, script files, geometry cycling, level of detail, interactive lighting control and multimedia linkage between objects and external text, still graphics, motion files (AVI, .fli and others) or sound.  Head-mounted devices and 6-D tracking are supported.

System requirements:  486+ PC running DOS Windows 3.x, Windows NT or Windows 95.

Price:  $250 to $1,495, depending on features.

Source of information:
Virtual Reality Special Report 1996 Buyer's Guide.






A/E/C Systems Computer Solutions, July/August 1994.

PRODUCT NAME:  Virtual Frontier

SOURCE:  Northwood Geoscience

ADDRESS:
89 Auriga Drive



Nepean, Ontario



K2E 7Z2 Canada



888-886-0381



 GOTOBUTTON BM__ info@northwoodgeo.com 



 GOTOBUTTON BM__ http://www.northwoodgeo.com 

PLATFORM: Windows 95/98/NT 

DESCRIPTION:  Virtual Frontier combines 3-D terrain visualization with thematic mapping, using digital elevation models as a base for applying additional layers of information.  It works with MapInfo Professional and can connect to Vertical Mapper and deciBel Planner.  


Navigation features include flight control via mouse, keyboard or joystick; real-time position feedback; adjustable flight parameters; user-defined speed; the ability to set constant altitude relative to sea level/terrain; etc. 


The Flight Path Editor lets users create and edit flight paths interactively, build flight paths from ASCII XYZ files, use a MapInfo polyline as a flight path, set the view direction independently of the flight path, and display and edit flight path nodes in the 3-D view window.  Perspective views can be saved to a scene list.


With Environmental Settings users can select image quality and terrain level of detail; set vertical exaggeration; apply sky and fog effects; specify type, color, angle and intensity of light; set the time of day; and animate the sun for temporal effects.


Users can import 3-D objects or select them from a library; populate an area with 3-D objects or place them singly; texture a 3-D object with an image; add 3-D text to scenes; and associate text, sounds, images, documents or applications with 3-D objects.


Users can launch MapInfo and link to tables or workspaces, extract MapInfo points and lines and their associated attributes, display current position in MapInfo on an animated layer, plot and scale objects using MapInfo point files, and use Vertical Mapper to edit and color grids and to build drape files.


Vertical Frontier imports Northwood GRD, USGS, ASCII, CRC 500, DTED, Geological Survey of Canada, GeoSoft, Mona and UK Ordnance Survey DEM formats.  Image draping can be done with raster formats such as JPEG, TIFF and BMP.  3-D objects can be created from 3-D DXF and VRML 1.0 files.  Users can save screen captures to common raster formats, and can record flight scenes in AVI video format.

System requirements: A Pentium 166 with 64 MB of RAM, 16-24-bit color and a CD-ROM drive.  The optimal system is a Pentium 333 with 128 MB of RAM, a 3-D graphics accelerator card and a joystick.

Price: $1,295.

Source of information:
Vendor literature (obtained 05-99).

PRODUCT NAME:  Virtual Planning Tool

SOURCE: Object Raku Technology

ADDRESS:
604-728-7258



 GOTOBUTTON BM_>_ sales@objectraku.com   



http://www.objectraku.com   

PLATFORM: Windows 95/98/2000/NT

DESCRIPTION: SEXTANT/Virtual Planning Tool (VPT) was developed through experimentation with the U.S. Army Dismounted Battlespace Lab.  It was designed to for use at the Battalion and Company level, for mission planning/rehearsal of operations involving urban terrain.  The software has both 2-D and 3-D display modes.


The 2-D view (Mission Editor) consists of a Military Grid Reference System (MGRS) grid and a background, although a background is not required.  Backgrounds can be images, raster maps (e.g., ADRG), or vector maps (e.g., VPF/VMAP).  The user can change the scale of the map display, and the grid and associated image background will be automatically transformed to match.


A user develops a plan on the 2-D map in time phases that can be stepped through.  Relevant data can be drawn or dropped onto the map.  There are drawing tools so that users can depict lines, circles, squares, anti-tank ditches, linear obstacles, arrows, concertina wire/FEBA and text.  Icons (weapons, buildings, vehicles, units, hotspots, targets, intelligence sightings, etc.) can be dropped onto the map.  Images can be associated with buildings, targets and hotspots.  Operational orders are associated with each plan.  


The 3-D view (Visualizer) consists of buildings and terrain.  If no elevation data are available for the area of interest, flat terrain will be assumed.  The software includes pre-defined buildings, so users can add typical buildings to a scene, then modify them when more accurate information about windows and doors becomes available.  A user can walk/drive/fly through a scene, enter buildings, and experience the view from within a building.


Users can save mission plans for re-use, and can define unit hierarchies for both friendly and enemy forces.  Weapons and equipment can also be defined for each unit.  If a user wishes to view and edit an operational order, the software spawns Microsoft Word. 


VPT was demonstrated at TEC on 14 April 2000.  A NGA representative used the software to display a rotating, 3-D perspective scene.  There were flat-shaded 3-D buildings on an image background.  The scene also included crudely rendered trees and a lake.  It  was demonstrated that a user can drive or walk through a scene, and can open doors end enter buildings.  The user can record his movements for subsequent playback.


The default view features a split screen with a 2-D overview on the left, and a 3-D view on the right.  Either view can be saved as a JPEG or a bitmap file.  A user can drop 3-D models onto the image at desired locations, and can toggle between damaged and undamaged versions of buildings.  At the lower left of the screen there are buttons for environmental effects.  These include day, night, smoke and night vision goggles (NVG).  At the lower right there are buttons to control the user's viewpoint.  These include manual, circle, fly-through and overhead.  Supposedly, a user can connect to an external database, query for units in the area of interest, and then drop them onto a map.  MIL STD 2525B unit symbology can also be overlaid onto scenes.


Cursor coordinates are tracked and displayed.  The user can select the scale of his view, and can toggle the map/image background on and off.  The user can also invoke a "Details About Building" window to learn more about a structure encountered within a scene.  If a user encounters a unit in a scene, a "Details for Unit" window can be invoked.  The software does not perform topological checks.  Users can set collision detection for moving objects, however.


A user can draw a line across the area of interest, and a profile of the path will be displayed.  A small set of 3-D axes appears in the lower right corner of the scene.  The Z-axis always points North, to help orient the user.  There is also a coordinate conversion utility (e.g., MGRS - latitude/longitude).


To automatically generate a scene, a user selects "Map Manipulation" and chooses a database (e.g., Fort Drum).  This will cause the automatic rendering of a scene, according to VPF FACC (Feature Attribute Coding Catalog) standards.


Supported image formats include ARC/INFO Grid, ADRG, ASRP/USRP, BIL, BIP, BMP, BSQ, CADRG, CIB, CRP, ERDAS IMAGINE, GeoTIFF, GIF, IMPELL RLC, JFIF, MrSID, NITF, PCX, SUN raster, SVF and TIFF.  Supported vector formats include VMAP Level 0 and VMAP Level 2.

System requirements: A Pentium with 32 MB of RAM (128 preferred) and one GB of disk space (8-9 GB preferred).  The software takes advantage of Microsoft Office and a Superscape 3-D plug-in.  As demonstrated at TEC, the software  ran on a 300-MHz Pentium with 64 MB of RAM, with a 25-page PowerPoint presentation minimized throughout.

Price:  * * *

Source of information:
Vendor literature (obtained April 2000).






Vendor demonstration, April 2000.

PRODUCT NAME:  Virtual Real Estate

SOURCE:  Sense8

ADDRESS:
* * *

PLATFORM:  PC

DESCRIPTION:  Virtual Real Estate is an application built with Sense8's World Up.  It enables prospective home buyers to browse through homes for sale in a 3-D environment.  Users can fly through 3-D terrain maps of pre-selected areas and click on properties in which they are interested.  (The application does not provide 3-D walkthroughs of the properties themselves, however.)


With Virtual Real Estate, a local road map is draped over 3-D terrain, and each home is represented at its correct location by a spinning, colored cylinder.  Clicking on a particular cylinder provides access to descriptive text, photographs, videos and panoramas of the home at that location.

System requirements:  * * *

Price:  * * *

Source of information:
Real Time Graphics, August 1997.

PRODUCT NAME:  Virtual Simulator

SOURCE:  Eagle Point

ADDRESS:
4131 Westmark Drive



Dubuque, IA 52002



800-678-6565



 GOTOBUTTON BM__ http://www.eaglepoint.com 

PLATFORM:  PC

DESCRIPTION:  Virtual Simulator lets users walk through, drive through, tunnel under or fly by 3-D CAD models. 


Virtual Simulator can read AutoCAD DXF directly, and can save changes to DWG or DXF files.  Walk-throughs can be recorded for subsequent playback.  There are independent controls for moving and turning speeds.  Users can create, delete, apply and remove surface materials.  Materials can be applied to both sides or just one side.  Users can create bitmaps using image editing software, or they can use the textures that ship with Virtual Simulator.  Drawings can be viewed as wireframes, as solids, or with materials attached.  Users can insert, edit and delete distant, spot and point lights.  Users can also attach sound (.WAV) files to any objects already defined.  


The mode of movement is set via pull-down menus on the viewing screen.  The left mouse button controls movement; the right button controls height.  Motion types include Walk, Zoom, height, Height-n-Sight, Horizon and Spin.  Objects are movable within a simulation.


The user can work with a Path file, which contains a series of stored Look From and Look At positions.  The Travel Path command in the Motion Menu lets the user select a Path file on disk and move forward or backward through the stored positions using the mouse.


Path files are in ASCII format and thus can be created and edited manually.  There are also tools for creating Paths automatically.  For example, the command Create Path From Road creates a path based on an Eagle Point RoadCalc Road Alignment.  The user selects the Road Alignment and enters a camera height above the road profile, along with an interval distance.  There are also commands to be run inside AutoCAD to create Path files from 3-D polylines and points.


A Follow TIN command enables the user to keep the Look From elevation at a constant height above an Eagle Point TIN.  The user selects an Eagle Point TIN, a vertical exaggeration factor and a height above the TIN surface.


The April 1995 issue of CADalyst contains a review of Virtual Simulator.

System requirements:  AutoCAD R12 for DOS or Windows and 8 MB of RAM.

Price:  $495.  Virtual Simulator is also available as part of Eaglepoint’s ArchPro Suite (along with ArchPro, PipePro, Quantity Takeoff and HVACPro), which costs $695.

Source of information:
Vendor literature (Updated May 1998).






CADalyst, April 1995.

PRODUCT NAME:  Virtual Viewer

SOURCE:  CadPLUS

ADDRESS:
P.O. Box 30167



Albuquerque, NM 87190



800-423-8127

PLATFORM:  PC

DESCRIPTION:  Virtual Viewer (VV) lets a user import a 3-D file from AutoCAD, AutoCAD LT, 3D Studio or any other DXF-compatible system; apply textures and colors; and create real-time fly-throughs.  A basic AutoCAD interface lets a user enter VV while working on a 3-D model in AutoCAD.  VV uses Targa files for rendering textures, and it comes with 78 bit-map files for material textures, backgrounds and clip art that can be applied to elements in the model.


VV uses DXF files and imports 3DS files from 3D Studio.  Importing a file into the program automatically converts it into the native file format that is needed internally.  Once imported, a model can be saved in Neutral File Format (NFF) for re-use.  The NFF file is stored on disk in an ASCII text format that can be viewed and edited.


The VV interface for AutoCAD for Windows allows the user to minimize an AutoCAD session and start VV.  It then automatically imports the 3-D model that is currently loaded.  By default, VV renders the model with the colors of the entities that are assigned within AutoCAD, using the standard AutoCAD palette.  VV can also assign bit-map textures by layer.  Colors and textures can also be assigned inside VV.


All movement controls are accessible from VV's control panel.  Possible movements include Walk, Fly, Orbit and Birdseye.  Walk puts the user at eye level, as if strolling with a video camera.  Fly gives unlimited movement.  Orbit takes the user on a path around the model of interest.  Birdseye sets the viewpoint down, as if one is flying overhead.


An initial viewpoint angle is established that is appropriate for the chosen method.  The user can adjust viewing height and angle on the fly.  Holding down the left mouse button begins movement, which continues until the button is released, making it easy to pause the animation at any point.

System requirements:  AutoCAD Release 12 for Windows or AutoCAD LT.

Price:  $295.  VV is also available from Palisades Research (310-459-7528), for $279.

Source of information:
The CAD Catalog, Vol.8.






Vendor literature (obtained April 1995).

PRODUCT NAME:  Virtual Workbench

SOURCE:  Naval Research Laboratory (NRL)

ADDRESS:
Washington, DC 20375

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  Also known as the Responsive Workbench, the Virtual Workbench is a development project with funding from the Commandant's Warfighting Laboratory (CWL) and the Office of Naval Research (ONR).  The Virtual Workbench was built by NRL's Information Technology Division.  The system is currently based on a four-CPU, SGI Onyx Infinite Reality computer.  The rendering software is based on SGI's Performer.


The Virtual Workbench provides a capability to visualize and interact with computer-generated, stereoscopic scenes in a tabletop environment.  Right and left eye images are projected onto a mirror, so that users wearing stereoscopic shutter glasses can observe a 3-D image above the tabletop.  Group members can observe the 3-D scene as manipulated (via tracked glove or laser pointer) by the group leader.  Point-of-view tracking maintains the proper perspective.  Thus, the Virtual Workbench offers a multi-user, shared environment for collaboration.  Supposedly, a speech recognition capability can be added.


The Virtual Workbench was used in the Hunter Warrior/Sea Dragon Advanced Warfighting Exercise (AWE) during March 1997.  Terrain of the Marine Corps Air Ground Combat Center at Twenty-nine Palms, CA, was depicted, with near real-time data feeds from JMCIS.  Items depicted in the Hunter Warrior scenario included areas of interest, targets, cache areas, sensors (infrared, seismic, acoustic and magnetic), troops (squads, platoons, etc.) and vehicles (humvees, trucks, etc.).  Most of the modeling was done with MultiGen software, but some portions were done using SGI's Inventor. 


The Virtual Workbench will be used in the Urban Warrior AWE in 1999, and in the Capable Warrior AWE in 2001.  There are plans to incorporate satellite and reconnaissance imagery overlays, 3-D weather effects, sensor coverages (e.g., infrared coverage in dense urban environments), visualization of communications occlusion areas, representations of navigability, representations of uncertainty (e.g., reliability of current position estimate base on time of last report), and distributed collaboration.  

System requirements:  * * *

Price:  * * *

Source of information:
Presentation given at the 1997 Symposium on Advanced Information Processing and Analysis (AIPA97), March 1997.

PRODUCT NAME:  VirtuoZo

SOURCE: Supresoft

ADDRESS:
777 South Wadsworth Boulevard



Suite 4-235



Lakewood, CO 80226



303-980-6569



 GOTOBUTTON BM_?_ info@supresoftusa.com 



 GOTOBUTTON BM_@_ Http://www.supresoft.com 

PLATFORM: Windows NT/2000

DESCRIPTION:  VirtuoZo software has several modules.  V3.2.5 OrthoKit is a standalone orthoimage processing system.  The software accepts both metric and non-metric imagery, supports automatic or manual interior orientation, accepts imported exterior orientations (manually or in batch mode), supports automatic or manual relative orientation, and supports semi-automatic absolute orientation with real-time fine adjustments.


VirtuoZo works directly with TIFF and RAW image formats and accepts imported elevation data in DXF, USGS DEM and LIDAR formats.  The software automatically processes orthoimages individually or in batches.   


The software automatically generates DEMs, contours and combined orthoimages with contours.  Orthoimages can be exported in TIFF, GeoTIFF, BMP, and JPEG formats.  Contours and DEMs can be exported in ASCII and DXF formats.


VirtuoZo also supports stereo display, and 3-D visualizations and fly-throughs.

System requirements: A 768-MHz Pentium III with 512 MB of RAM and 36 GB of disk space.

Price: In 1995, VirtuoZo cost $50,000 for the entire system, including orthophoto production, DEM generation, 3-D viewing and fly-through.

Source of information:
Vendor literature (updated April 2002).

PRODUCT NAME:  Virtus WalkThrough Pro

SOURCE:  Virtus

ADDRESS:
118 MacKenan Drive



Suite 250



Cary, NC 27511



800-847-8871



 GOTOBUTTON BM__ info@virtus.com 



 GOTOBUTTON BM__ http://www.virtus.com 

PLATFORM:  Macintosh, Power Macintosh, Windows PC

DESCRIPTION:  WalkThrough Pro lets users walk through 3-D visualizations of drawings and landscapes in real time.  Objects are created in Design View, and interacted with in Walk View.  Users control the camera's position and rotation, and move around via the mouse.  One can walk forward and backward and rotate left and right at different rates.  


There are tools for drawing, connecting, rotating, scaling, skewing and modifying attributes of objects.  Objects can be layered and edited in the Surface Editor, manipulated in the Tumble Editor and illuminated in the Object and World Lighting Editors.  A texture mapping feature lets user enhance 3-D environments with surface details (e.g., bricks, windows and doors).  QuickTime movies can be used as surfaces.  A library of objects (mostly architectural) and textures is included.


Users can make recordings for playback and output in PICS and QuickTime format (Mac) or FLI/FLC and AVI format (Windows).  The program comes with sample environments and recordings.  Files can be imported in DXF and exported in 2-D and 3-D DXF, Illustrator 1.1, VRML, TIFF, PICT and BMP formats.  Files are cross-platform compatible between Mac and Windows versions.


Users can select objects and surfaces in a 3-D window, embed textures when saving a file, and create a custom screen with graphics and text for each file.  Users can also incorporate Virtus 2-D surface feature galleries and 3-D object galleries into Walkthrough Pro scenes.  Collision detection, a magnifying tool and a smooth shading option are available.  


VRML export allows users to author 3-D environments for the World Wide Web.  Split-screen stereo viewing for head-mounted displays and VR glasses is supported.  The software ships with a copy of Virtus Player, a freeware publishing utility that lets user open any Virtus model and freely navigate in and around it.

System requirements:  Macintosh:  PowerBook, Quadra, Centris or Power Macintosh with 8 MB RAM and System 6.0.5 or later.  PC:  386+ with 8 MB RAM and Windows 3.1+.

Price:  WalkThrough Pro 2.5:  $495.  

Source of information:
Vendor literature (updated 11-96).






Computer Graphics World, December 1995.

PRODUCT NAME:  Vis5D

SOURCE:  The Visualization Project

ADDRESS:
The University of Wisconsin-Madison



Space Science and Engineering Center (SSEC)



 GOTOBUTTON BM_A_ http://www.ssec.wisc.edu/~billh/vis5d.html  
 

PLATFORM: DEC Alpha (OSF/1 1.3+), IBM RS/6000 (AIX 3+), HP HP-UX A.09.01+), SGI (IRIX 5.x+), SUN (SunOS 5.x+) and Intel PC (Linux 1.2+, Windows NT, OS/2)

DESCRIPTION: Vis5D is a system for interactive visualization of large gridded data sets, such as those produced by numerical weather models.  Users can make isosurfaces, contour line slices, colored slices, volume renderings, etc. of data in a 3-D grid and then rotate and animate the images in real time. 


The EPA has used Vis5D to produce visualizations that compare model predictions with satellite images.   


The SSEC has stopped development of Vis5d, but the project has continued as Vis5d+ at SourceForge.  Development is also continuing at NOAA as part of its D3D project.

System requirements: Vis5D 4.3 requires 32 MB of RAM in all cases.  8-bit color is required (24-bit recommended).  3-D graphics hardware is recommended; the Mesa library performs software 3-D rendering otherwise.  The user’s RAM determines the limitations on data set sizes.  Maximum interactivity requires at least two bytes of memory for each point in the data set.  Larger data sets can be visualized with reduced interactivity.  A 90-MHz Pentium CPU is recommended for PCs.

Price:  Vis5D is available by anonymous ftp from iris.ssec.wisc.edu/pub/vis5d.  The distribution consists of two files.  One file contains source code and documentation, and the other contains sample data sets, map files and topography files. 

Source of information:
Project literature (updated August 2004).

PRODUCT NAME:  Vis5D+

SOURCE: SourceForge

ADDRESS:
http://vis5d.sourceforge.net/ 

PLATFORM: (See information on Vis5d.)

DESCRIPTION: Vis5D+ is meant to be a central repository for enhanced versions of Vis5d, a free OpenGL-based 3-D visualization program.

System requirements: (See information on Vis5d.)

Price: Free. 

Source of information:
Project literature (obtained August 2004).

PRODUCT NAME:  Viscape Universal

SOURCE: Superscape VR

ADDRESS:
408-969-0534



nhart@superscape.com 



 GOTOBUTTON BM__ http://www.superscape.com
PLATFORM: * * *

DESCRIPTION:  Viscape is an interactive 3-D Web browser for exploring both VRML97 and Superscape’s own SVR-enabled 3-D Web pages.  It works with both Microsoft Internet Explorer 4.0 and Netscape Communicator 4.0.  


Viscape has a graphics renderer that runs on all systems that use Microsoft DirectX.  It enhances VRML content using Microsoft Directshow.  Both Java and ECMAScript are supported.  

System requirements:  * * *

Price: Viscape is available for free download from Superscape’s Web site.

Source of information:
Real Time Graphics, October/November 1998.

PRODUCT NAME:  Visible DTM

SOURCE:  VisiSoft

ADDRESS:
P.O. Box 1437



Dayton, TX 77535



409-258-2630

PLATFORM:  PC

DESCRIPTION:  Visible DTM enables the AutoCAD user to generate digital terrain models and contour maps from 3-D points.  The surface model can be represented as a TIN or a regular grid.  Contours can be generated from either model.  The software includes capabilities for breaklines, contour labels, hatching, smoothing, volumes, profiles, and is compatible with AutoShade.


Data for the surface model can come from an AutoCAD drawing, surveying instruments, databases, spreadsheets, and text files. The user retains complete control (i.e., smoothing, weighting, etc.) over the model.

The surface modeling and contouring process is accomplished through a four-step process of triangulation, analysis (calculation of first and second derivatives at each control point), gridding (using a high order polynomial formula), and contouring (using linear interpolation on the digital terrain model).


Some of the program's features are:  automatic or user defined grid size, extraction of profiles and cross sections, volume calculations, rubber sheeting to overlay maps, slope analysis, draping 2-D data onto the digital terrain model, and many more.  The surface may be painted according to elevation, slope, visibility, etc.

System requirements:  IBM PS/2 or AT compatible, 386 or 486 with AutoCAD 386 Release 11.

Price:  $995.

Source of information:
Vendor literature.

PRODUCT NAME:  VISION*

SOURCE:  GeoVision Systems

ADDRESS:
5251 DTC Parkway



Suite 200



Englewood, CO 80111



303-796-8200

PLATFORM:  SUN SPARC, IBM (RS/6000), DEC ULTRIX and VMS

DESCRIPTION:  VISION* is a GIS that uses a commercial relational database management system (RDMS) to store data.  Its all-relational structure integrates spatial and non-spatial data into the RDMS, making use of the leading commercial products and functionality.  VISION* also integrates the access, display and editing of a variety of image types, such as satellite maps or site photographs.  Data are organized into layers, so that a user sees only the relevant data.  Graphics are driven from the database with the ability to generate unique user or application-driven views of the same database information.  The VISION* system is highly modular, with distinct functions isolated to separate the modules.  Some modules are separately priced.  Customers can develop their own applications with application development tools that are provided.


The DTM module creates a 3-D surface using points derived from database features such as spot heights, sample locations, triangulation points, contour lines, streams, and shorelines.  DTM can display surfaces in 2-D or 3-D, and can perform perspective views and shaded relief.  The Plot module supports scaling, rotating, and coordinate transformations. 


VISION* translates AMF, DLG-3, DTED, DXF, GBF/DIME, GDT Zip code, Scitex, TIGER, WDB II, WILD Stereoplotter and Zeiss Stereoplotter formats into its own GINA format.  Translation to and from Australian Map Standard, IGES 3 and SIF is supported.

System requirements:  SunOS, VMS, ULTRIX or AIX.

Price:  Some modules are independently available and are priced separately.  Per-module prices range from $1,000 to $10,000.  A typical minimum configuration for four to five workstations would cost less than $50,000.  Training and support would add 20% to 30% to that cost.

Source of information:
Vendor literature (very dated).

PRODUCT NAME:  VisionForm

SOURCE:  Kinetic Visuals

ADDRESS:
355 Van Ness Avenue



Suite 200



Torrance, CA 90501



310-782-1334



 GOTOBUTTON BM__ jas@kvis.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  VisionForm is an animation package that supports vehicle simulation, vehicle dynamics analysis, avionics and mechanical design simulations, and the display of terrain data.


VisionForm supports the creation and execution of a Scene Description File (SDF).  To display animation, it interprets the VisionForm Simulation Language, controls the display sequencing and produces the optimal rendering speed.  The 3-D Curve Editor can be used for creating custom motion paths. 


Traversal paths can be used to describe a 3-D course for an object and/or camera view to travel.  Tasks like moving a camera along a predefined path while automatically tracking an object moving under external or predefined control can be configured.


The Voyager option animates motion data input from test results or external simulations.  Large motion data files can be animated by non-programmers.  Motion data can be viewed forward and backward interactively, from movable and multiple positions.  Parameters can be displayed during animation.


VisionForm’s formatting structure can be configured to match many formats, such as matrices and Euler angle orderings.  The optional Virtual Universe module serves as a large-scale database manager for terrain elevation data and large groups of static and dynamic geometric objects.  Terrain data may come from NGA DTED, USGS DEMs, or custom data files, such as generated from AutoCAD.  Color or texture information can be automatically computed from an elevation color file using optional time-of-day shading. 


Virtual Universe converts and displays imagery overlaid onto digital elevation data.  Surface color can be derived from imagery.  Image overlay does not require texture mapping hardware, and there are no limitations on the image resolution or the size of terrain data files.  High update rates are sustained for displaying objects and terrain through automated level-of-detail switching and data culling.  During animated rendering, a declutter algorithm selects the appropriate version of graphic data according to the view distance.  Along with Voyager, ground-based vehicular motion and mechanical in-flight dynamics can be combined into an integrated animated display.

System requirements:  Any Silicon Graphics workstation.

Price:  Prices start at $5,000.

Source of information:
Vendor literature (very dated).

PRODUCT NAME: VisiQuest (formerly known as Khoros Pro)

SOURCE: AccuSoft

ADDRESS:
71 Lyman Street



Northborough, MA 01532



800-525-3577



 GOTOBUTTON BM_B_ sales@accusoft.com 



 GOTOBUTTON BM_C_ http://www.accusoft.com
PLATFORM: Windows, Macintosh and UNIX

DESCRIPTION:  VisiQuest is a standalone scientific visualization program.  It provides a set of programs for information processing, data exploration and data visualization.  Its visual programming environment offers tools for image display and manipulation, animation, 2-D and 3-D plotting, and volumetric and geometric rendering.


VisiQuest supports ASCII, AVS (avs), Sun raster (rast), X Window dump (xwd), X bitmap (xbm), X pixmap (xpm) and other formats.


The M-file Toolbox provides interoperability between VisiQuest and MATLAB.  It converts MATLAB code into VisiQuest operators or converts MATLAB M-files into C++.  Thus, VisiQuest users can use MATLAB-developed algorithms in Cantata workspaces, and MATLAB users can deploy faster binary executables.


Xprism Pro is a 2-D and 3-D plotting tool that can be used with VisiQuest or as a standalone application.


Wright Labs has used Khoros for automatic target recognition efforts involving infrared and synthetic aperture radar data.  Other users have included Night Vision Lab, the National Security Agency, Sandia National Laboratory, etc.


USGS Bulletin 2103 describes a project in which ARC/INFO, Khoros and Surveyor software were used to merge terrain data sets and to produce simulated fly-throughs.  TEC’s DRB uses Khoros software to process radar data.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (dated).






USGS Bulletin 2103 (1994).

PRODUCT NAME:  VISTA II

SOURCE: Alenia Marconi Systems

ADDRESS: 
 GOTOBUTTON BM_D_ http://www.gec-marconi.com 

PLATFORM: PC

DESCRIPTION:  VISTA II is a 3-D stealth viewer for DIS/HLA exercises.  It uses Quantum3D’s OpenGVS as its scene manager, along with Quantum3D’s optimized subset of OpenGL, SimGL.

System requirements: VISTA II has been ported to Quantum3D’s PC-based Heavy Metal GX+ system.

Price: * * * 

Source of information:
Quantum3D literature (June 2000).

PRODUCT NAME:  VistaPro

SOURCE: Andromeda Software

ADDRESS:
P.O. Box 787 

           Moab, UT 84532 

            GOTOBUTTON BM_E_ androsw@frii.com


 GOTOBUTTON BM__ http://www.andromedasoftware.com 

PLATFORM: Windows 95/NT

DESCRIPTION:  VistaPro is a 3-D landscape rendering program.  Users can explore real-world landscapes using USGS DEMs, or create imaginary ones with a fractal terrain generator.  Users can also generate frames for animated fly-throughs, and can change the vegetation, weather and more.


The user has full control over 3-D position and orientation, and can also control the focal length of his virtual camera's viewpoint.  A 3-D wireframe preview allows modification of camera settings until the desired view is obtained.  The user can zoom in on areas of interest.  Lighting positions are unlimited.  


Users can also define colors and features such as shadows, tree types (pine, cactus, sagebrush, palm and oak), tree lines, snow level, waves, clouds, haze, lakes, rivers, buildings, roads, grass, etc.  Artificial fractal detail can be added to landscapes. 


VistaPro comes with numerous landscapes, including the Grand Canyon, Yosemite, Mt. Fuji, Big Sur, Crater Lake, the Matterhorn, etc.  Landscapes have 30 meter resolution, but the appearance of finer resolution can be obtained by interpolation.


Users can control the speed, bank and pitch of their movement, or can use pre-set motion models (glider, jet, cruise missile, helicopter, etc.).  Animations can be saved as AVI or FLC files.

System requirements: 16 MB of RAM, SVGA or better video, a sound card and a CD-ROM drive.

Price:  VistaPro 4.0 costs $69.95. 

Source of information:
Vendor literature (updated June 2001).

PRODUCT NAME:  VISTAWORKS

SOURCE:  Lockheed Martin Advanced Distributed Simulation

ADDRESS:
13810 SE Eastgate Way 



Suite 500



Bellevue, WA 98005



206-957-3262



 GOTOBUTTON BM__ lsaleman@bvu-lads.loral.com 

PLATFORM:  Silicon Graphics (SGI)

DESCRIPTION:  VISTAWORKS is mainly used for visualizing SIMNET databases.  It includes the Simulation Network Interface Package (SNIP), for access and integration to DIS, SIMNET and LAN networks; STEALTH, a vehicle dynamics application for unlimited 3-D eyepoint movement within virtual worlds; vehicle dynamics models (sample software for ground vehicles, rotary and fixed wing aircraft, etc.); the CLIP image generator interface; the Real-Time Director; the S1000 Virtual World Design Tool Set for creation, modeling and editing of terrain databases, ground culture and dynamic entities; the Database API, for access to S1000 databases; and Database Libraries, virtual environments containing topography, texture maps, ground culture and vehicles. 



VISTAWORKS is optimized for SGI's Onyx.  Rendering features include level-of-detail (LOD) control, dynamic paging for large terrain databases, dynamic entities with articulated parts, out-the-window and magnified sights, a thermal sensor mode, laser ranging, height above terrain reporting, collision detection, intervisibility, ballistics, dynamic time of day, haze, illumination, horizon glow, multiple local illumination sources, animated sequences, rotating billboard models, and 2-D graphics overlays such as reticles, gauges, maps, etc.


VISTAWORKS provides for model geometry creation with LOD, texture application and surface attribute assignment.  It also allows automatic feature placement, canopy creation, automated road and river network creation and hierarchical data definition and storage.  Terrain can be represented as a regular grid or a TIN.  Both Cartesian and UTM coordinates are supported.


Input data formats include DTED and DEM, ITD, TIGER, TGA for texture maps, and more.  Output formats include those used by the GT100 and GT200 image generators, Plan View Display (PVD), SAF, ModSAF, ADDWAMS and S1000 API.  VISTAWORKS is compatible with DIS and SIMNET network protocols and provides geographical range filtering of Protocol Data Units (PDUs).  


VISTAWORKS has been used for the Anti-Armor Advanced Technology Demonstration.  The M1A2 Tank Simulator system used VISTAWORKS on an eight-processor SGI Onyx. 

System requirements:  SGI Onyx RE2 or Indigo2 Extreme single and multi-pipe workstations running IRIX 5.2 or 5.3.

Price:  Complete Developers License for SGI Onyx RE2 or Indigo2 Extreme:  $25,000.  A run- time visualizer costs $8,350.

Source of information:
Vendor literature (updated October 1997).






USATEC Draft Report "Geospatial Data 3-D 





Visualization," March 1995.


PRODUCT NAME:  Visual Explorer

SOURCE:  Woolleysoft

ADDRESS:
Humblesknowe Cottage



Ramoyle,



Dunblane,



Perthshire



Scotland FK15 0BA



 GOTOBUTTON BM__ info@woolleysoft.co.uk


 GOTOBUTTON BM__ http://www.woolleysoft.co.uk 

PLATFORM: PC

DESCRIPTION:  Visual Explorer 1.0 is a landscape visualization program that is available free because a newer commercial version (Visual Explorer 98) is available.  Visual Explorer can capture information from scanned images, or import data from digital terrain files to produce 3-D perspective views.  USGS DEM, British Ordnance Survey DTM/NTF and ASCII formats are supported.  After transformation into a 3-D model, the landscape can be viewed from any direction.  Drawing modes include wireframe and image overlay.

System requirements:  Visual Explorer 1.0 requires Windows 3.1 or better, 8 MB of RAM and 2 MB of disk space.  It is a 16-bit program.

Price:  A freeware version of Visual Explorer 1.0 is available from the Woolleysoft Web site.

Source of information:
Vendor literature (obtained June 1998).

PRODUCT NAME:  Visual Explorer 98

SOURCE:  Woolleysoft

ADDRESS:
Humblesknowe Cottage



Ramoyle,



Dunblane,



Perthshire



Scotland FK15 0BA



 GOTOBUTTON BM__ info@woolleysoft.co.uk


 GOTOBUTTON BM__ http://www.woolleysoft.co.uk 

PLATFORM:  Windows 95/NT

DESCRIPTION:  Visual Explorer is a landscape visualization program.   Users can create, edit and manipulate digital terrain data.  The software can generate landscapes with up to 10 million polygons using fractal techniques.  Users can build 3-D terrain models from topographic maps, optimize polygon counts, generate cross-sections, incorporate 3-D objects, etc.


Users can control their camera and target positions, and plan and generate fly-throughs.  Effects such as mist and fog can be invoked.


Visual Explorer 98 can import data in USGS DEM, UK OS NTF, Japanese SEM, VistaPro DEM, XYZ and ASCII formats.  Data can be exported in ASCII, DXF, BMP, PGM, UK OS NTF, TIN, VistaPro DEM, XYZ and VRML2 formats.  Both metric and imperial units are supported.


Visual Explorer 98 has interfaces to VistaPro, Bryce, MapInfo, AutoCAD and other programs.  It also supports Apple’s QuickTime VR.

System requirements:  Visual Explorer 98 is a 32-bit program that runs under Windows 95 or NT and requires at least 16 MB of RAM and 10 MB of disk space.  OpenGL is supported.

Price:  85 pounds.  Visual Explorer is also available from RockWare (http://www.rockware.com) for $185.

Source of information:
RockWare Earth Science Software, Fall 1999.






Vendor literature (obtained June 1998).

PRODUCT NAME:  Visual Groundwater

SOURCE: RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM_3_ rockware@rockware.com 



 GOTOBUTTON BM_4_ http://www.rockware.com  

PLATFORM: Windows 95/98/NT

DESCRIPTION:  Visual Groundwater is a software product for creating 3-D presentations of subsurface characterization data and groundwater modeling results.


Visual Groundwater provides interactive visualization capabilities for manipulating and rotating 3-D data sets including environmental sampling data such as soil lithology, groundwater elevations, groundwater chemistry and soil chemistry; and groundwater flow, path lines and contaminant transport modeling results.


Visual Groundwater uses a proprietary data storage format (VGW) that is created by the VGW Data Converter.  This application imports ASCII text files containing random X, Y, Z data; and Visual MODFLOW project files (for flow, path line and transport modeling).  Visual Groundwater can use modeling results from any other modeling packages that are provided in ASCII (X, Y, Z) format.


Users can display soil lithology and borehole locations, delineate the extent of soil and groundwater contamination plumes, plot layered surface maps of site characterization data, animate dynamic subsurface processes, communicate concepts for site remediation, and enhance the visualization of groundwater modeling results.


Site maps can be imported from AutoCAD.  A DXF file can be overlaid as 2-D object on a slice, or draped as a 3-D object over an irregular surface.

System requirements: A 133-MHz Pentium PC with 32 MB of RAM, 25 MB of disk space, and SVGA display and a mouse.

Price: $1,690.

Source of information:
Vendor literature (Fall/Winter 2002).

PRODUCT NAME:  Visualization Data Explorer

SOURCE:  IBM

ADDRESS:
P.O. Box 218



Route 134 and Taconic Parkway



Yorktown Hts, NY 10598




800-388-9820 ext. 200



 GOTOBUTTON BM__ ibmdx@watson.ibm.com 



 GOTOBUTTON BM__ http://www.almaden.ibm.com 

PLATFORM:  IBM, SGI, DEC, SUN, HP and Data General AViiON

DESCRIPTION:  Visualization Data Explorer (DX) is a toolkit for visualization and analysis.  It consists of modules for turning data into graphics.  Users create graphics by selecting modules, placing them on a "canvas" and connecting them with "wires."


DX handles 2-D and 3-D data types.  Based on the data type, a module determines which algorithm to use.  If a module receives 2-D data, it will produce contours; if it receives 3-D data, it will produce isosurfaces.  Data can be a regular grid, deformed quadrangles or triangles.  Supported data types include byte, cell-centered and irregular cubes.


DX has on-line tutorials, a Data Prompter for guiding users through the data import process, and General Array import facilities.  The import module supports Common Data Format (CDF), Network Common Data Format (netCDF), Hierarchical Data Format (HDF), DX native format, RGB, TIFF, GIF, ASCII, binary and many publicly contributed data format filters.


DX includes a perspective "camera" for control over depth perception, and a color bar for interpreting images.  Control panels enable users to add features to images which appear in separate windows when finished.  The General Array Importer accepts data from existing applications, such as spreadsheets and images.  Images can be output in PostScript and TIFF formats.


DX is available for Symmetrical Multi-processing (SMP).  DX for SMP allows the handling of larger data sets, and offers improved interactive performance through parallel processing - modules will execute in parallel on all of the available processors of symmetrical multiprocessors.


DX can be used in conjunction with Research Systems'(RSI) IDL.  Developed jointly by IBM and RSI, LinkIDL uses communications tools built into  both software packages.  LinkIDL is available free to users of IDL and DX on UNIX platforms.  The module and examples are directly available from either IBM or RSI.


Import and conversion tools are available for USGS DEM, DLG and ModFlow data, ERDAS .lan files, and ESRI ARC/INFO data.  A module (dx2vrml) is freely available for exporting DX objects into VRML. 


The DX module Reduce can be used to reduce a model's polygon count before conversion to VRML.  Rubbersheet, Refine, and vtkDecimate can be used to render a digital terrain model, convert the quad mesh into a triangle mesh, and then to reduce the resolution.


DX was selected for the Global Learning and Observations to Benefit the Environment (GLOBE) program, which provides visualized data on the World Wide Web daily.  DX provides automated production of processed images; on-demand, Web-accessible visual images; automated movie production; and hardcopy generation.  The dx2vrml module is used to produce global models of environmental datasets and port them as VRML geometry for use with VR systems.


The Theory Center at Cornell University maintains a repository of macros, data and modules.  The public repository is ftp.tc.cornell.edu (128.84.201.1).

System requirements:  Supported operating systems include AIX 3.2.5 or 4.1+, Solaris 2.3+, HP-UX 9.05+, IRIX 5.2+, DG/UX 5.4.2+, OSF/1 2.0+ and Windows 95/NT.  Other requirements include 32 MB of RAM and 50 MB of disk space.

Price:  A single node locked license costs $3,125.  A single SMP license costs $4,980.

Source of information:
SunExpert, October 1997.






Vendor literature (updated March 1997).

PRODUCT NAME:  Visual MODFLOW Pro

SOURCE: RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM_3_ rockware@rockware.com 



 GOTOBUTTON BM_4_ http://www.rockware.com  

PLATFORM: PC

DESCRIPTION:  Visual MODFLOW Pro is a software product for 3-D groundwater flow and contaminant transport modeling.

System requirements: * * *

Price: $1,995.

Source of information:
Vendor literature (Fall/Winter 2002).

PRODUCT NAME:  Visual Nature Studio

SOURCE: 3D Nature LLC

ADDRESS:
5740 Olde Wadsworth, Suite C



Arvada, CO 80002



303-659-4028



http://www.3dnature.com 

PLATFORM: Windows 95/98/ME/NT/2000/XP and Macintosh

DESCRIPTION:  Visual Nature Studio (VNS) is a landscape visualization product that is specifically designed for modeling GIS data.  Users can import, grid and render terrain in a variety of formats, projections and datums.  Remotely sensed imagery can be used to color the landscape or to control land cover themes.  Users can drape images, merge DEMs of different resolutions, apply transparent water and volumetric atmospheres, and then drive or fly across the virtual terrain they create.


VNS can convert input contour lines, survey points and breaklines into grids.  The software allows the interpolation of higher-density elevation data where imported data aren’t adequate for the application, using a Delaunay triangulation or spline operators.  A DEM Merger tool lets users seamlessly integrate data sets with different coordinate systems and resolutions.  For example, with the Multires Option, users can supplement four-meter QuickBird imagery with 28.5-meter Landsat data in areas where the higher-resolution images are incomplete.  A DEM Editor allows users to edit DEM values numerically.  A DEM Painter module lets users interactively smooth or roughen areas of interest, with an effect like that of using an image filter.


Users can link vectors to components at rendering time based on search queries.  Thus, database attributes from Shapefiles can control where components are rendered.  Users can select items in a database according to name, label, layer, etc.  Linking vectors to components can be static or dynamic.  If dynamic, VNS images can reflect the current status of the data.


Linkage to GIS data means that different vegetation or land use polygons will be rendered according to their attributes, different road or stream types will be rendered for different vectors, etc.  For example, a linear feature attributed as a two-lane road will be rendered as a road with two visually distinct lanes.  3-D objects can be oriented according to the orientation of input vectors; e.g., houses along curved roads can be automatically oriented along the roads, and fence posts can automatically tilt as they go uphill.  VNS can also extrude vector entities, and can render random variations of 3-D objects.  Imported vector paths can be used as camera or 3-D object paths, so users can create animations to show, for example, how an area would look from a proposed road.


VNS includes libraries of foliage objects and textures, pre-built components, and sample projects.  Users can drag and drop skies, ecosystems, bodies of water, 3-D objects and other components into their scenes.  VNS supports bump mapping to simulate spatial detail without requiring high polygon density.  There are also city-like textures to simulate urban areas.  Users can exchange components at 3D Nature’s www.3dnworld.com Web site.


A pixel-fragment rendering method produces the same effects as multi-pass anti-aliasing, but in less time.  The software uses object backlighting, shadows and 3-D shading effects to make 3-D objects look more realistic.  Users can perform contrast adjustments, apply median filters, do color balancing, etc.  Users can expedite rendering with a network rendering controller.  A Scenario Manager has tools for managing multiple variations or alternative visualizations of the same project.  Splined Terraffectors create smoothly curving river beds and roads.  Terrafector Freeze can be invoked to make terrain alterations permanent.


VNS can import and combine data in a variety of projections, datums and coordinate systems, dynamically reprojecting data in diverse coordinate systems.  VNS supports ARC/INFO ASCII DEMs, ADF, E00, ASCII arrays, DTED, GTOPO30, BIL, SDTS, MICRODEM Binary Array and United Kingdom Ordnance Survey NTF DNM formats.  The software also supports DXF, JPEG, PNG, TIFF, BMP, ECW, GeoTIFF, AVI and QuickTime formats.  A wizard lets users crop rows and columns dynamically as data are imported.  The software supports the rendering of stereo pairs.  VNS can export 2-D and 3-D Shapefiles with attributes.  There is support for external programs such as LightWave 3D, Inspire 3D and 3D Studio Max.  3D Studio and LightWave objects can be imported with their textures intact.  VNS can also render trees created in Onyx Tree Professional, Tree Druid, LSYSTEMS and other programs.

System requirements: A 1-GHz Pentium II with 256 MB of RAM, a GB of disk space, and an OpenGL-compliant video card.  A Macintosh requires OS9, a 500-MHz CPU, 512 MB of RAM, a GB of disk space, and an OpenGL-compliant video card.

Price: $2,475.

Source of information:
GeoWorld, April 2004.






Vendor literature (updated April 2004).

PRODUCT NAME:  Visual World

SOURCE:  DCS

ADDRESS:
1330 Braddock Place



Alexandria, VA 22314



703-683-8430



 GOTOBUTTON BM__ rblizek@dcscorp.com 



 GOTOBUTTON BM__ http://www.dcscorp.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  Visual World is a Performer-based, DIS-compliant, real-time 3-D visualization application that features dynamic paging of geometry and texture.  The software also handles special effects like smoke, fire and explosions.


In conjunction with DCS’s Infrared Software Library, Visual World enables users to display and manipulate correlated out-the-window and infrared scenes for mission rehearsal applications.


Visual World provides an interface that permits developers to integrate external devices and processes.  The software supports both single-processor and multi-processor modes.


DCS has combined Visual World, MultiGen, COTS GIS tools and validated sensor signature prediction algorithms for the purpose of rapid database construction.

System requirements:  * * *

Price:  * * *

Source of information:
Vendor literature (obtained February 2001).






Take Flight, November/December 1996.

PRODUCT NAME: ViXsen

SOURCE: CG2
ADDRESS:
6000 Technology Drive



Building 1, Suite A



Huntsville, AL 35805



256-217-2703



info@cg2.com  



 GOTOBUTTON BM__ http://www.cg2.com 





PLATFORM: Windows 95/98/2000/NT/XP

DESCRIPTION: ViXsen (Virtual Cross Platform Sensor Simulation) is a sensor plug-in to CG2's Mantis software image generator product.  It was developed by CG2 in conjunction with JRM Technologies, and uses JRM Technologies’ SigSim real-time physics library.  ViXsen was developed to be a physics-based, dynamic, real-time sensor simulation product that computes temperatures on a per-pixel basis and allows users to model IR, EO and NVG devices that are fully correlated with the OTW view.  Per-pixel computation means that there are no approximations using the OpenGL lighting equation.


(According to CG2, most commercial off-the-shelf software products for simulating sensors use a combination of vertex-based and pixel-based computations.  In other words, temperature, lighting and scattering calculations are performed via a combination of per-vertex and per-pixel methods.  The resulting simulated sensor images tend to be blocky and unrealistic, because per-vertex temperature assignments can create unphysical variations across a polygon.)


ViXsen comprises an optional pre-process material classification tool (ImageMapper), a pre-process material preparation tool (viXsenPrep), and the Mantis plug-in.  The Mantis plug-in consists of a graphical user interface that lets the user select simulation parameters such as time of day, time of year, weather conditions and specific sensor information such as position and orientation, dynamic range and field of view. ViXsen’s output is a real-time, simulated sensor display that includes true physics effects such as thermal crossover.


ViXsen uses a two-surface boundary condition thermal solution.  There are five boundary conditions at each surface, allowing for maximum control and modeling accuracy.  The software uses both steady-state energy balance and full transient model modes of operation.  ViXsen offers a variety of boundary conditions at each surface.  Once these conditions are established, Gauss-Seidel iteration is performed to solve the discrete form of the heat equation for the temperature at each node as a function of time.


ViXsen supports a full physics treatment of the entire scene - terrain, atmosphere, environment, weather effects and cultural features.  The software calculates scene radiance values according to complex scene dynamics and specific sensor parameters, including contributions from solar, lunar, stellar, earthshine, skyshine and manmade light/heat sources.


A terrain database typically includes polygonal terrain and cultural features, and visual textures.  Terrain databases can be developed with software products such as TERREX’s Terra Vista.  The 3-D databases required for viXsen are no different than those used by Mantis.  Sensor simulation, however, requires knowledge of the materials that are present in the geographical area being modeled.  


A target database is a 3-D representation of the manmade features being simulated.  This includes vehicles and cultural features.  Like terrain, targets are constructed as collections of polygons and textures.  Thermal boundary conditions can be specified on polygonal faces to account for manmade heat sources or convective configurations.  Knowledge of the target and background materials permits viXsen to look up the necessary optical and thermal properties, including specific heat, thermal conductivity, reflectivity, absorptivity and emissivity.  CG2 has a library of targets that viXsen can import.


ViXsen calculates atmospheric quantities such as path transmission and path radiance internally, using algorithms developed by JRM Technologies.  These algorithms have been validated against government standard codes such as MODTRAN.  However, many users require that the atmospheric parameters used in sensor simulations be generated directly from government standard atmospheric code.  Therefore, CG2 plans to implement JRM’s new MODTRAN/LOWTRAN dll directly in viXsen in the future.  Users will be able to set up their atmospheric parameters (model atmosphere, visibility, etc.) via the Mantis GUI’s Atmospheric Tab, and viXsen will automatically run MODTRAN or LOWTRAN and use the appropriate output parameters such as path radiance and path transmission.  Thus, users will not have to run an off-line process to develop databases for their sensor simulations.  Everything necessary will reside in one place and will be optimized for use in a real-time visualization package.


ViXsen’s Meteorological Model predicts direct and diffuse solar, down-welling IR, air temperature, etc.  It also includes aerodynamic skin, convection, precipitation and evapo-transpiration thermal modeling.  The atmosphere is modeled as a series of layers, each with different concentrations of absorbers, both natural and industrial.  ViXsen provides a default selection of model atmospheres, and users can specify their own.  Clouds and precipitation can be added to scenes as well.


ViXsen handles the following radiant paths, and calculates the combined radiative flux at the sensor for each wavelength: direct irradiance from the light source through the atmosphere; reflection (diffuse and specular) of the source off the target or background through the atmosphere; light source thermal loading of the target, background and atmosphere; ambient reflection of atmospheric emission off the target or background through the atmosphere; heat exchange between background and target; conductive and convective heat exchange within a target; direct atmospheric thermal radiation; and transmission through the atmosphere of target or background thermal radiation.


Light sources can be solar, lunar, stellar or manmade.  For solar and lunar radiation, an input based on the date and the geographic location of the scene allows the proper relative position to be determined.  For manmade light sources, a general position and intensity can be specified.


Via viXsen’s GUI, users can input sensor information such as position and orientation, bandpass, dynamic range, gain, and horizontal and vertical field of view.  ViXsen also supports sensor features such as instantly adjustable scene dynamic range, target-background contrasts appropriate for realistic detection ranges, Fast Planck Radiant Emittance calculation at any thermal spectral band (mid-wave, long-wave, far-IR, etc.), and modeling of reflected and thermal emission components.


Sensor simulation requires knowledge of the materials that exist in the geographical area being modeled.  This information is the only difference between a 3-D database required by Mantis and a 3-D database required by viXsen.  ViXsen is shipped with several tools that assist the user in creating terrain and target databases.


ViXsen requires three sets of files: a 3-D polygonal representation of the geographical area of interest, a set of texture material maps for every visual texture, and a material database that contains appropriate sensor parameters for each material.  Each of these sets of files is loaded at run time and is used in the generation of the final scene radiance values.  The user enters the pathnames of these data sets through the Mantis GUI.


The 3-D polygonal representation of the specified area of interest is created as if to be used with Mantis or any other real-time image generator.  Each texture in the visual database is material-classified in order to create a set of texture material maps.  Finally, a material database containing the appropriate sensor parameters for each material is created, to provide the final viXsen input database for producing real-time sensor simulations.


For mapping visual textures to material classified textures, CG2 uses a tool called ImageMapper, made by Surface Optics Corporation (SOC).  ImageMapper transforms visual textures into material codes; viXsen then uses this information to render spatially variant radiance images in real time.


Using ImageMapper, the user material classifies all visual textures associated with the area of interest.  This is done by specifying that a specific color in the visual texture represents grass, for example.  The user can move graphically throughout the visual texture and map as many colors as desired to material space.  This material classification process has to be done just once for each texture.  These classified textures provide the additional information that is required by viXsen.


CG2's post-processed master database is delivered along with viXsen.  This database was developed using raw data (measured by SOC) that contain all of the relevant reflectance, emittance and thermal data for all materials available with ImageMapper.  Users can also add their own materials to this master database.


CG2 has developed a tool called viXsenPrep to map the material names and identification codes output by ImageMapper to names and identification codes consistent with viXsen’s master material database.  Two ImageMapper output files are relevant to viXsen.  Files with the extension MCM contain material codes and mixtures for each texel in the visual texture.  Files with the extension MTF contain details about each MCM file.  ViXsenPrep uses information from both types of files to create the input files required by viXsen.


Material codes within MCM files are stored as single-byte entries, so there is an inherent limit of 256 unique material codes per texture.  However,  viXsen’s master material database can contain any number of source materials.


A predetermined set of images or MCM files is needed for any given visualization scenario.  Because each of these might have a different material code numbering scheme, preprocessing is required so that they all have the same numbering scheme prior to input to viXsen.  This is the purpose of viXsenPrep, which performs a material file union operation and reformatting, and a material code remapping.


There are two primary inputs to viXsenPrep: the master material database (with a VXM file extension) that contains all possible materials in the scenario, and a set of MCM and MTF files representing each image needed in the scenario.  ViXsenPrep generates a single material database (called viXsen.vsm), and a new, remapped MCM file for each input MCM file.


Thus, viXsen.vxm is a union of all of the material codes from the original input MCM files.  The output material-classified maps (MCM files) are identical to the input material classified maps except that the material codes are mapped from the original per-image codes to new material codes that correspond with the output viXsen.vxm material database.


Since viXsen is a Mantis plug-in, its interface is part of the Mantis GUI.  This interface provides a way to enter sensor-specific parameters and atmospheric and environmental parameters that can affect a sensor display.


ViXsen’s Sensor Tab provides a means for entering parameters needed to generate a sensor display that is correlated with the OTW view.  These parameters are user-definable, and include the current sensor channel, the maximum and minimum wavelengths of the sensor bandpass, the upper and lower apparent temperature dynamic range, the sensor gain and the sensor’s horizontal and vertical fields of view.


ViXsen’s Atmosphere Tab provides a means for entering atmospheric and environmental parameters.  These are user definable and include wind direction and speed, precipitation, relative humidity, barometric pressure (kPa), in-band transmittance and background temperature.  Precipitation is currently limited to rain, but CG2 plans to add snow and sleet in future releases.  The in-band transmittance parameter allows users to define the transmittance in l/km for the whole scene averaged over the sensor band.  Future versions of viXsen will read this parameter from a MODTRAN or LOWTRAN file.  Likewise, the background temperature parameter allows the user to define an average background temperature in degrees K for the whole scene, but future versions will read this parameter from a MODTRAN or LOWTRAN file.


In future releases, CG2 also plans to include a sensor effects module that will enable users to simulate sensor noise, jitter, blur, etc.

System requirements: If customers wish, CG2 bundles viXsen and Mantis on a 1-GHz, dual-Pentium III system with 1 GB of disk space and a GeForce3 graphics card.  As a plug-in, vixSen requires Mantis software.  Mantis itself takes advantage of whatever COTS hardware is available and is interoperable with Evans & Sutherland’s simFUSION and Quantum3D’s AAlchemy.

Price: ViXsen and Mantis cost $10,000 each.  ImageMapper costs $3,000.  A complete bundled system (including software maintenance and hardware as listed above) is offered for $32,060.  

Source of information:
Vendor literature (obtained December 2001).

PRODUCT NAME:  VizSoft

SOURCE:  Real Vision

ADDRESS:
6 Ha-Yezira Street



P.O. Box 2031



Rehovot, 76380 Israel



972-8-9363171



 GOTOBUTTON BM__ yona@realvision.co.il 

PLATFORM:  Windows NT

DESCRIPTION:  VizSoft is Real Vision's software-only image generator.  It includes a 3-D rendering engine and a Windows 95/NT 4.0-based interface.  An optional API enables users to customize VizSoft for their applications.  


Vision 2 is Real Vision's PC-based product for 3-D simulation.  Real Vision claims that Vision 2’s voxel-based rendering algorithms provide photo-realistic 3-D scenes, superior to those by any competitors.  Vision 2 is a hardware and software package that includes a PC, from one to twelve rendering cards, a memory card that provides up to 10 GB of texture memory with real-time paging from disk at up to 30 MB per second, and Vision 2 software to perform the image generation process.  Vision 2 runs on Windows NT 4.0.  Vision 2's hardware can supposedly achieve up to 600M pixels per second per channel.


Real Vision claims that Vision 2's typical resolution is 25 cm of real terrain per voxel.  Each voxel can be characterized as representing a different type of terrain (e.g., road, mud, field, etc.).  Synthetic 3-D foreground objects (e.g., trees, houses, people, vehicles, etc.) can supposedly be added.  (These were present in the demonstration.)  Light conditions can supposedly be simulated according to time of day, weather conditions and location.  An IR view can supposedly be simulated according to the terrain type, orientation of each voxel and by a thermal sensor model.


Real Vision's VizTools is used to create the environments and run-time objects for VizSoft and Vision 2.  The user builds libraries of environments, background objects, foreground objects and effects, out of various graphics import formats (e.g., 3D Studio).  Each library has a variety of attributes that the user can edit.  The user creates the desired environment with any set of objects from the libraries into a complete scene, which is exported to the image generator for simulation.

System requirements:  VizSoft requires a 133-MHz Pentium PC with at least 32 MB RAM and 500 MB of disk space.  

Price:  Vision2 costs from $15K up to $100K.

Source of information:
Vendor literature (acquired December 1997).

PRODUCT NAME:  Voxel Analyst

SOURCE:  Intergraph

ADDRESS:
Huntsville, AL 35894



800-345-4856



 GOTOBUTTON BM__ http://www.intergraph.com 

PLATFORM:  Windows 95 and NT

DESCRIPTION:  Voxel Analyst (VA) is designed for volume modeling, analysis and visualization.  It provides tools for loading, modeling, analyzing, manipulating and plotting 3-D scientific data.  Data can be imported from external 2-D and 3-D modeling packages in standard ASCII format, and sparse data can be loaded and numerically modeled using several algorithms.  Graphic components such as cross-sections, cutting planes, chair displays, isosurfaces and isosolids can be generated and edited interactively.


VA's multi-threading allows graphics display and computation to be done simultaneously on multi-processor machines.  VA runs stand-alone, and can import or export data in AutoCAD, MicroStation and ASCII formats.

System requirements:  * * *

Price:  * * *

Source of information:
EOM, October 1995.

PRODUCT NAME:  VoxelGeo

SOURCE:  Vital Images

ADDRESS:
505 N. Fourth Street



Fairfield, IA 52556



515-472-7726

PLATFORM:  SGI and SUN

DESCRIPTION:  VoxelGeo is a geoscience-oriented product that offers two kinds of 3-D visualization:  volume rendering and geometric rendering.  Volume rendering is used to visualize 3-D seismic data directly, and geometric rendering (modeling) is used to build and examine 3-D interpretations of data.  VoxelGeo's fast rendering speeds it highly interactive visualization tool.


Well tracks can be displayed as polylines embedded inside a 3-D seismic image.  Simultaneous control of the opacity of appropriate seismic amplitudes can provide information for optimally positioning future wells.


The GeoDigitizer module creates faults and horizons from polyline tracing and editing.  Interpolation permits efficient surface rendering of the faults and horizons which can be edited further, once embedded in the 3-D image of the seismic data.


Faults, horizons, wells and other interpreted geometric objects can be interactively translated, rotated and zoomed in a separate 3-D image of the seismic data.  This separate window, called GeoView, can be used to select and pick polylines belonging to any given fault.


The GeoMap module can be used for 3-D time-coded mapped representation of horizons and faults.  GeoManager is a Motif-based control panel for efficient management of geometry files.  GeoPicker is designed for fast, automatic picking of seismic amplitude volumes.


Version 2.0 has a new OpenInventor-based user interface and includes capabilities for perspective rendering, real-time stereo and 3-D animations.

System requirements:  128 MB of main memory, Freedom accelerator for SUN.

Price:  $35,000.

Source of information:
EOM, December 1994.  

PRODUCT NAME:  VoxelView/Ultra

SOURCE:  Vital Images

ADDRESS:
505 N. Fourth Street



Fairfield, IA 52556



515-472-7726

PLATFORM:  Silicon Graphics

DESCRIPTION:  VoxelView/Ultra is a scientific visualization program that features volume rendering capabilities.  For example, using seismic and geological data, scientists can create pictures of layers of rock and view the interior of the Earth.  Users can write their own C code and integrate it with VoxelView/Ultra.  Documented, sample source code is provided.


An animation feature permits rotation of objects through 360 degrees at ten-degree intervals, and allows users to view the data as a loop or a back-and-forth display, or to use the mouse to control the cycle of frames.  The animation can be saved to disk.  For more sophisticated animation, an optional tool called VoxelAnimator must be purchased.  VoxelAnimator lets the user create animation sequences by saving different views and renderings and playing them back.  Interpolation can be used to ensure smooth transitions between different pictures.


The embedded geometry feature lets users read in geometry from a file, and embed it within a data set.  Separate tools are available for preprocessing and filtering of data.


VoxelAnalyzer lets users measure their data.  Path lengths and areas of regions can be computed.  Some statistical information can be supplied, and histograms can be displayed.


Scientists at the California Institute of Technology have used VoxelView/Ultra to study the behavior of vortices.

System requirements:  SGI IRIS 4D VGX or VGXT POWERVISION series, Crimson 4D/VGX or VGXT, Indigo R3000 or R4000 XS24 or Elan, Personal IRIS 4D/35 Elan.

32 MB RAM, 100 to 200 MB disk space, IRIX 4.0.x, DAT or 1/4" SCSI tape drive.

Price:  $30,000 for VoxelView/Ultra.  $5,000 for VoxelAnimator.

Source of information:
Vendor literature.

PRODUCT NAME: VR-Link

SOURCE:  MaK Technologies

ADDRESS:
380 Green Street



Cambridge, MA 02139



617-876-8085



 GOTOBUTTON BM__ katz@mak.com 



 GOTOBUTTON BM__ http://www.mak.com 

PLATFORM: * * *

DESCRIPTION: VR-Link is a networking toolkit.  Users can network simulators and virtual reality applications together using either the Distributed Interactive Simulation (DIS) protocol or High Level Architecture (HLA).


VR-Link’s API is used to set the current state of locally simulated entities and objects Necessary information is automatically sent to other applications either through HLA’s RTI or the DIS network.  VR-Link also processes incoming information from other applications and provides access to the current state of remote objects.  VR-Link also handles dead reckoning, thresholding, coordinate conversions, responding to requests for attributes, and filtering.


With VR-Link’s FOM-Agile infrastructure, users can build a simulation once, and have it switch from among several different federations by choosing an appropriate FOM Mapper plug-in.


The Marine Corps uses VR-Link in its Indoor Simulated Marksmanship Trainer-Enhanced (ISMT-E) program.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained March 2001).






MT2, Volume 6, Issue 2.

PRODUCT NAME:  VRML DTED Viewer

SOURCE: U.S. Army Topographic Engineering Center (TEC)

ADDRESS:
CEERD-TR-R



7701 Telegraph Road



Alexandria, VA 22315-3864



703-428-6838



 GOTOBUTTON BM_F_ http://www.tec.army.mil 

PLATFORM: VRML environment

DESCRIPTION: TEC’s VRML DTED Viewer allows a client to view NGA DTED Level 0 in a VRML environment.  A user clicks within a 30-degree x 30-degree region on a world map in order to see an overview image of worldwide DTED Level 0 coverage.  Next, the user can select an individual DTED cell and view a VRML representation of it.  (A VRML 2.0-compliant browser is required.) 

System requirements:  A VRML 2.0-compliant browser (e.g., CosmoPlayer 2.0 or WorldView 2.0) is required. 

Price: This capability can be accessed at  GOTOBUTTON BM_G_ http://ozone.tec.army.mil/cpc/index2.html.  

Source of information:
USATEC literature (dated July 1999).

PRODUCT NAME:  VRML Terrain Navigator

SOURCE: Seamless Solutions (SSI)

ADDRESS:
3504 Lake Lynda Drive



Suite 390



Orlando, FL 32817



407-737-7310

PLATFORM: Windows 95/98/NT

DESCRIPTION:  VRML Terrain Navigator is a terrain visualization and interactive fly-through tool implemented entirely in the Virtual Reality Modeling Language (VRML).  The product comes with a wizard that allows users to quickly integrate a heads-up display (HUD) with different databases.


SSI demonstrated VRML Terrain Navigator on an Intergraph TDZ-2000 at the 1998 IMAGE Conference.  The demonstration allowed interactive flight through a 3-D database of the Monterey Peninsula.  A small window provided a 2-D map overview of the database and the user’s flightpath.  There was a compass and horizon indicator on the bottom of the screen, and an altitude indicator on the right side of the screen.  The user could control his pitch, yaw and speed.  


The  database consisted of about 5K polygons and had been created with MultiGen Creator software.  Polytrans software (by Okino) had been used to convert it to VRML.  With software acceleration only, the scene moved at about 2.5 fps.  With hardware acceleration enabled, the scene moved at 5-10 fps. 

System requirements: A 266-MHz (350 MHz recommended) Pentium II with 64 MB of RAM, Direct3D (D3D) or OpenGL acceleration, Netscape Communicator 4.0 or Microsoft Internet Explorer 4.0, and Cosmo Software Cosmo Player 2.1.  DirectX 5 is required for D3D acceleration.

Price: $100.

Source of information:
Vendor literature (updated February 1999).

PRODUCT NAME:  VrOne

SOURCE: Cardinal Systems

ADDRESS:
175 Lehigh Avenue



Flagler Beach, FL 32136



386-439-2525



 GOTOBUTTON BM_H_ mike@cardinalsystems.net 



 GOTOBUTTON BM_I_ http://www.cardinalsystems.net 

PLATFORM: Windows 95/98/ME/NT/2000 and Linux

DESCRIPTION:  VrOne is a photogrammetric vector data collection and editing package with capabilities for digital terrain modeling and image display.  The software uses real-world, 3-D double-precision coordinates.  TIFF image files are supported.


VrOne supports analog, analytical and softcopy stereo plotters.  Users can collect and edit vector data interactively, and drape vectors over DTM surfaces for quality control, DEM generation, feature extrusion and ground tracking.

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (updated April 2002).

PRODUCT NAME:  VROOM!

SOURCE: RockWare

ADDRESS:
The RockWare Building



2221 East Street



Suite 101



Golden, CO 80401



800-775-6745



 GOTOBUTTON BM_3_ rockware@rockware.com 



 GOTOBUTTON BM_4_ http://www.rockware.com
PLATFORM: Windows 95/98/NT

DESCRIPTION:  VROOM enables users to import digital terrain models of surface or underground excavations, selectively render surfaces with textures, add botanical or mining landscape features from a library of 3-D objects, import or digitize route strings and attach dynamic objects (e.g., trucks, bulldozers and graders), set vehicle and simulation properties, and define coordinates for fixed view positions.


Once the virtual world has been created, users can walk, drive or fly above, on or below the surface, via keyboard, mouse or joystick.

System requirements: System requirements are the same as for other DirectX applications, such as Microsoft Flight Simulator.

Price: $1,100.

Source of information:
Vendor literature (Fall/Winter 2002).

PRODUCT NAME:  VRSG

SOURCE:  MetaVR

ADDRESS:
37 Elm Street



Brookline, MA 0214-6813



617-739-2667



 GOTOBUTTON BM__ vrsg@metavr.com 



 GOTOBUTTON BM__ http://www.metavr.com 

PLATFORM: Windows

DESCRIPTION:  The Virtual Reality Scene Generator (VRSG) uses the Direct3D (D3D) API for textured, real-time visualization of virtual worlds described by the DIS standard.  VRSG generates and receives necessary DIS packets to provide real-time visualization of entity interaction, terrain and weather phenomena at 30-Hz update rates.  VRSG users can access scene complexity and frame rate information via a simple keyboard toggle.


VRSG can display up to 120 simultaneous ground and air vehicles on a terrain database that is interoperable with Modular Semi-Automated Forces (ModSAF).  VRSG is also interoperable with the ModSAF Plan View Display (PVD).  The MetaVR application appears as an arrow on the ModSAF PVD when used in DIS Stealth mode.


VRSG databases are kept in MetaVR's proprietary MetaDatabase (MDB) format, which can be generated from ModSAF's Compact Terrain Data Base (CTDB) format or from DTED.  The conversion of DTED to MDB is an off-line process.  MultiGen Flight and 3D Studio formats can also be converted to MDB off-line.  VRSG software retrieves database segments from disk storage as a simulation progresses, enabling the system to work with databases of large areal extent.  


Users have control over the mapping of entity appearance.  Three entity class types are supported:  vehicle, helo, tank and bubble (a translucent sphere useful for representing range vulnerabilities to threats).  The entity models library includes U.S. ground domain objects (e.g., M-1 Abrams tank, MLRS, etc.), U.S. air domain objects (e.g., F-18, F-16, F-15, A-10, AH-64, etc.), Russian-built weapons, and generic models.  Animation textures are included, and users can associate munitions firings with animation sequences.


Some of VRSG's features are:  

 - compliance with DIS 2.0.4

 - absolute terrain correlation with ModSAF CTDB

 - support for 3-D graphics accelerators that use D3D

 - ModSAF PVD interoperability

 - dynamic environmental effects

 - ability to save screen snapshots to the Windows 95 clipboard

 - ability to save and recall viewpoints and configurations

 - choice of coordinate systems

 - support for UDP multicast, broadcast or point-to-point

 - teleportation to user-specified points in the database

 - ability to specify field-of-view, distance to horizon, fog density and presence of clouds

 - multiple attachment modes (compass, tether, orbit, mimic, track)

 - selectable resolution (640 x 480 or 800 x 600)

 - support for DirectX Texture Compression and wavelet texture compression 


VRSG supports on-the-fly texture spectrum change.  Any visual channel can be directed to switch between out-the-window (OTW), daylight television (Day TV) or forward-looking infrared (FLIR) mode.  Users can designate alternate textures for use in thermal mode.  If a user installs a customized IR version of a given texture, VRSG will use the IR version when switched to FLIR mode.


Users can associate material codes with model and terrain geometry.  These codes map to luminance values that represent the emissivity of the facet when displayed.  The luminance value of a given material code can be modulated in real time.  This allows a single common IR server on a network to compute diurnal effects and update the visual channels as a simulation progresses.  For example, the ground has a higher IR luminance than trees at midday, but this relationship reverses as night falls.  MetaVR’s server-based approach to material code-luminance mapping makes such dynamic effects possible.


Users can control the level and distribution of simulated random noise.  Users can also mark Model geometry so that it will respond to weapons fire events.  When an entity fires a round, the luminance of its geometry is animated to create the effect of a glowing gun barrel.  This luminance animates back to its steady state over time.


Each sensor channel includes attenuation effects (via non-linear and other custom range-based functions), selectable polarity (black hot/white hot), level and gain controls for FLIR processing, simulated sensor noise and dynamically selectable sensor modes.  Supposedly, these views can change state during run-time in less than one half-second.


VRSG is being used for the Tactical Unmanned Aerial Vehicle (TUAV) Ground Control Station (GCS) embedded trainer and for the Institutional Mission Simulator at Fort Huachuca.


MetaVR software (along with CG2's VTree) has been used for simulation exercises at the U.S. Army’s Mounted Warfare Test Bed (MWTB), at the Mounted Maneuver Battlespace Laboratory.  VRSG is also being used to provide real-time scene management of flight simulators at the U.S. Army’s Aviation Test Bed (AVTB) at Fort Rucker.  MetaVR systems are also being used to upgrade the ground vehicle simulators at Fort Knox.  VRSG-based systems have been chosen for the A-10 Full Mission Trainer (FMT) program.  Each system will include a common terrain database of Arizona.  A MetaVR WorldPerfect database generation system with one terabyte of disk storage capacity will also be included, so customers can edit and augment the database.  The Montana National Guard uses VRSG for M2 Bradley and M1 Abrams simulators.


The Air Force Research Lab (AFRL) uses a VRSG ChannelSurfer system for research on potential future Distributed Mission Training (DMT) configurations.  The system procured supports the Mobile Modular Display for Advanced Research and Training (M2DART) configuration.


Boston Dynamics’ DI-Guy has been integrated into MetaVR’s DirectX-based VRSG product line.  VRSG with First Person Simulator (FPS) is used at the Unit of Action Maneuver Battle Lab (UAMBL) at Fort Knox.  FPS immerses users in military operations in urbanized terrain (MOUT) training scenarios.  The U.S. Army’s 25th Infantry Division uses a MetaVR and DI-Guy simulation to train soldiers in forward observer artillery scenarios.  Fort Benning uses DI-Guy-enabled VRSG to visualize dismounted infantry in networked simulations.


MetaVR is providing laptop VRSG systems to the National Simulation Center (NSC) to visualize the Joint Conflict and Tactical Simulation (JCATS) virtual battlefield and to enhance mission planning and rehearsal training.  These systems are being delivered along with terrain databases of the Balkans.  The databases are based on NGA’s 5-meter CIB and DTED Level 1 products.


VRSG version 4 includes more than 60 3-D vehicle models, designed for real-time use.  These models feature multiple levels of detail, thermal signatures, damaged states, articulated parts, and at least three paint schemes.

System requirements:  A P5 (90-MHz or better) running Windows 95 with 32 MB RAM, 300 MB disk space (SCSI interface recommended), and a graphics accelerator card with a DirectX driver.  The Spacetec IMC SpaceOrb 360 is an optional input device.

Price: $7,000.

Source of information:
Vendor literature (updated April 2003).






Real Time Graphics, March 2003.






Real Time Graphics, January 2003.






Real Time Graphics, October/November 2001.

Special note:  During FY97, subject to resource constraints and vendor cooperation, DRB performed hands-on evaluation of several of the commercial products found in this survey.  The resulting evaluation summaries provide much more detail than is typically available for a given product.  VRSG was one of the products evaluated in FY97, and its detailed evaluation follows.

VRSG EVALUATION SUMMARY
Product name and version:  VRSG Version 1.3.

Vendor:
MetaVR



37 Elm Street



Brookline, MA 0214-6813



(617) 739-2667



 GOTOBUTTON BM__ vrsg@metavr.com 



 GOTOBUTTON BM_J_ Http://www.metavr.com 

Distribution medium:  CD-ROM.

Product overview:  The Virtual Reality Scene Generation (VRSG) system is a Distributed Interactive Simulation (DIS)-compatible 3-D scene generation package for PCs.  VRSG provides visualization of entity interaction and weather phenomena (fog and clouds only) at real-time or near real-time rates.  The user navigates through the virtual world by using the Windows 95 interface or a Spacetec SpaceOrb 360 game controller.

Software architecture:  VRSG is a stand-alone product, but requires separate software to convert DTED into a proprietary format.

System requirements:  VRSG requires a 166-MHz or faster Pentium or Pentium Pro PC running Windows 95, with 32 MB of RAM, at least 30 MB of hard disk space, a graphics card and a free PCI slot.

Graphics API:  Direct3D.

Support for multi-processing:  No.

Extensibility:  VRSG software is proprietary to MetaVR.

Description of system used for evaluation:  A 166-MHz IBM 350-PC running Windows 95, with 64 MB of RAM, 5 GB of disk space, a 3Dfx graphics accelerator and a  Spacetec SpaceOrb 360.

Ease of installation:  VRSG comes with a user-friendly installation script.

Input formats accepted:  VRSG databases are kept in the proprietary MetaVR Data Base (MDB) format.  MetaVR converts DTED, CTDB, Flight and 3D Studio files into MDB databases as a service.  VRSG sells a separate product called Quick Immersion to perform DTED-to-MDB conversion.

Output products and formats:  VRSG is used to generate 3-D scenes using the MetaVR database (MDB) format, with MODSAF (Modular Semi-Automated Forces) interoperability.  Users can save screen snapshots to the Windows Clipboard for incorporation into other applications.

Support for large databases:  VRSG’s spatial terrain database representation supports demand paging (i.e., dynamic retrieval of portions of large terrain databases from disk).

Support for image-textured 3-D features:  Yes.

Support for real-time update rates:  VRSG implements real-time frame rates and variable frame rates that range from five to twenty frames per second.  These factors are based on terrain database density.

Support for TINs:  VRSG converts Compact Terrain Database (CTDB) files to MDB (MetaVR Data Base format), which may include TINs.

Models included:  Many military models (e.g., M-1 Abrams tank, T-72, M-2/M-3 Bradley, MLRS, F-18, F-16, F-15, A-10, MiG-29, AH-64, Mi-24) are included, in the .sps format.

Specific features:
This section compares VRSG with a generic or idealized terrain visualization system on a feature-by-feature basis. 

Generic Terrain 

Visualization Capability                VRSG
	General Functionality:
DTED Loading
	     Yes

	ADRG Loading
	     Yes

	.OBJ Models
	     No

	.VTX Models
	     No

	.DXF Models
	     No

	Unit Symbols
	     No

	2-D Intervisibility Calculations
	     No

	3-D Intervisibility Calculations
	     No

	Loading ERDAS .LAN Format
	     Yes

	Loading SOCET SET Data (.DTH, .DTE, .SUP)
	     No

	CIB Loading
	 Yes, .lan  

	CADRG Loading
	 Yes, .lan

	Multispectral Imagery Loading
	 Yes, .lan

	SPOT Loading (Raw)
	     No

	Movie Creation (SGI)
	     No

	Manual Flight Creation
	     Yes

	Waypoint Flightpath Creation
	     Yes

	Waypoint Editing
	     Yes

	Removing Waypoints
	     Yes

	Specific Features:
Loading DTED:
	     Yes

	DTED From Tape
	     Yes

	DTED From CD
	     Yes

	SOCET SET Elevation
	     No

	SOCET SET Area Loading
	     No

	ERDAS .LAN Elevation
	     Yes

	CD-ROM Area
	     No

	CD-ROM Target Area
	     No

	CD-DTED Fit To Image
	     No

	Flight Functions:
1)    Flying
	     Yes

	2)    Still Image
	     Yes

	3)    Plan view
	     Yes

	4)    Changing View Parameters
	     Yes

	5)    Change Viewing Window
	     Yes

	6)    Change Terrain Display
	     Yes

	7)    Change Sky Color
	     No

	8)    Change Sun Position
	     No

	9)    Turn Shading Off
	     Yes

	Terrain Coloring:
1)    Select Color Scheme
	     No

	2)    Preprocess Colors
	     No

	3)    Preprocess Shading
	     No

	4)    Preprocess Shadows
	     No

	5)    Clear Base Image
	     Yes

	6)    Load ADRG Into Base Image
	     Yes

	7)    Display Base Image
	     Yes

	8)    Load Base Image
	     Yes

	9)    Save Base Image
	     Yes

	Draping Operations:
Downsample From Image File
	     Yes

	Downsample From Image Cut
	     Yes

	Downsample From ADRG
	 Yes, .lan

	Full Resolution From Image File
	     No

	Full Resolution From Image Cut
	     No

	Full Resolution From ADRG
	     No

	Full Resolution From ADRG Cut
	     No

	Full Resolution From RPF Cut
	     No

	Tactical Decision Aids:
	     No

	Define Sensors:
	     No

	Model Operations:
	 Yes, MODSAF

	Unit Icon Control:
	     No

	Animation:
Write Movie To Image Files
	     No

	Write Movie To Image Files w/ Draping
	     No

	Output Waypoints as ASCII
	     No

	Input Waypoints as ASCII
	     No

	Create Plane Flightpath
	     No

	Create Normal Flightpath
	     No

	Set Flightpath Speed
	     No

	Land Rendering:
Wireframe Land
	     No

	Polygon Land
	     Yes

	Wireframe Land w/ LOD
	     No

	Polygon w/ LOD
	     No

	Lighting
	     No

	Control Mode:
Fly
	     Yes

	Drive
	     Yes

	Fly w/ Banked Turn
	     Yes

	Fly w/ Constant AGL
	     Yes

	Pitch and Roll
	     Yes

	Screen Relative Move
	     No

	Paralyze
	     Yes

	Chase Current Object
	     Yes

	Alter Grid Size
	     Yes

	Alter LOD Range
	     No

	Orient By Pointer
	     No

	Animation:
Play
	     No

	Record
	     No

	Stop
	     No

	Rewind
	     No

	Erase
	     No

	Write Movie Frames
	     No

	Teleport:
Top Down View
	     Yes

	Drop To Ground
	     Yes

	Save Current Position
	     Yes

	Teleport to Saved Position
	     Yes

	Waypoint Control:
Move A Waypoint
	     Yes

	Move A Viewpoint
	     Yes

	Add A Waypoint
	     Yes

	Remove Current Waypoint
	     Yes

	Next Waypoint
	     Yes

	Previous Waypoint
	     Yes

	Create A Flightpath
	     Yes

	Create A Smooth Flightpath
	     Yes

	Clear Waypoints
	     Yes

	Edit Waypoints
	     Yes

	Location Panel:
	     Yes

	Animation Panel:
	     No

	Control Panels:
Land Panel
	     No

	Land Image Panel
	     No

	Sensor Color Panel
	     No


Miscellaneous Functionality:
	Multiple Resolution Terrain Grids 
	     No

	Terrain Profile Display
	     No

	Vertical Exaggeration
	     No

	Display of Weather Conditions
	     Yes

	Vehicle Dynamics
	     Yes

	Satellite Orbital Mechanics
	     No

	Annotation Tools
	     No 


Pros: 


- Absolute terrain correlation with the ModSAF Compact 
Terrain Database (CTDB).


- Conversion tools for converting from the MultiGen Flight 
model format to the MetaVR Model format.


- Environmental effects (clouds and fog only).


- Ability to save and recall named viewpoints.


- A virtual world camera that can save screen snapshots to 
the Windows Clipboard for use in other applications.


- Choice of coordinate systems - UTM, geographic 
latitude/longitude and Terrain.


- Support for UDP multicast, broadcast or point-to-point 
communication.


- Teleportation to any arbitrary location.


- Multiple attachment modes such as tether, track, orbit, 
mimic and compass.


- Ability to modify and save configuration settings for a 
simulation for reuse in subsequent sessions.


- Dynamic retrieval of data.




Cons:  


- Requires separate software to convert DTED into MDB.


- No editor for model removal/input.


- Limited layer texturing.   


- No wireframe rendering mode.


- Lack of downsampling techniques.


- No animation capabilities.

Who should use this product?  Someone who desires a PC-based, DIS-compatible terrain visualization capability.

Applications for which the product is well suited:  MetaVR’s goal is to provide affordable      simulation solutions to users who need compact, portable virtual reality software to produce imagery at high throughput  rates.

Presence/quality of support, documentation and on-line help:  The VRSG documentation is more like an installation manual than a user's guide.  Support is available via phone, E-mail, etc.  No support was requested during the evaluation period.

Dates of evaluation:  21-22 May 1997.

Price:  $3,000 (quoted 26 September 1997).  Quantum3D Obsidian graphics accelerator: $995.  Spacetec IMC SpaceOrb 360 controller: $100.  VRSG comes with one year of free maintenance.

Status and follow-up activities:  DRB has one MetaVR VRSG license, and will receive an upgrade to Version 2.0, which is scheduled for release on 1 October 1997.  The product is installed on a PC in Room 712. 

Similar/competing product(s):  SIMTools VR Stealth, by Science Applications International Corporation (SAIC); and Stealth, by MaK Technologies.

Users and successful applications:  MetaVR is teamed with SAIC and others for the Rapid Terrain Visualization (RTV) program, and is teamed with TASC on a project called the Total Atmospheric and Ocean Server.  Supposedly, RTV-sponsored improvements will ultimately be incorporated into MetaVR's commercial products, such as VRSG.

PRODUCT NAME:  VrTwo

SOURCE: Cardinal Systems

ADDRESS:
175 Lehigh Avenue



Flagler Beach, FL 32136



386-439-2525



 GOTOBUTTON BM_K_ mike@cardinalsystems.net 



 GOTOBUTTON BM_L_ http://www.cardinalsystems.net 

PLATFORM: Windows 95/98/ME/NT/2000

DESCRIPTION:  VrTwo adds stereo viewing capabilities to VrOne, Cardinal Systems’ vector data capture and editing product.  VrTwo supports both active and passive stereo viewing systems, using static or roaming display modes.  Vector collection with VrTwo is interactive and 3-D, with support for symbolization and text. 

System requirements: A standard PC with a stereo card and glasses.  The Oxygen GVX1 graphics card by 3DLabs is currently supported.

Price: * * *

Source of information:
Vendor literature (updated April 2002).

PRODUCT NAME:  VST

SOURCE:  Vexcel

ADDRESS:
2477 55th Street



Boulder, CO 80301



303-444-0094



 GOTOBUTTON BM_M_ http://www.vexcel.com 

PLATFORM:  Silicon Graphics, SUN

DESCRIPTION:  The Vexcel Stereo Toolkit (VST) is based on RSI's IDL software, and is designed to support the generation, editing, analysis and visualization of DEMs and orthoimages for radar, electro-optical and photographic stereo imagery for remote sensing applications.  Inputs include digital source imagery and ancillary sensor and platform data.  Outputs include DEMs, orthoimage maps, perspective views, anaglyphic stereo images, color composite images and shaded relief maps.


VST's features include:  

- automated image matching  

- softcopy 3-D stereo  

- photogrammetric set-up, orientation, and space intersection  

- radargrammetric stereo parallax and intersection algorithms  

- single image othorectification using DEMs  

- radiometric slope corrections for radar images  

- support for ten map projections  

- several gridding methods  

- resampling for warping large images  

- DEM quality control  

- orthographic and perspective view generation  

- image cube visualization  

- contour map generation  

- 8-bit and 24-bit color and file conversion for TIFF, GIFF, XWD, XDR, and PICT  

- an open data format for import/export.


Vexcel has received a Small Business Innovative Research (SBIR) Phase II award from the Defense Advanced Research Project Agency (DARPA) to develop new algorithms to determine tree heights, canopy density and bald-earth topography from synthetic aperture radar (SAR) data.

System requirements:  32 MB RAM (64 MB recommended).

Price:  Entry system:  $3,995 ($5,995 with source code).  Light Table (LT) costs $6,000, and Shape-from-Shading (SFS) and Radar Simulation (RSIM) cost $750 each.  A package including VST, LT, SFS and RSIM costs $9,995.

Source of information:
GEOWorld, November 2001.






Vendor literature (received November 1993).

PRODUCT NAME: VT Builder

SOURCE:  Virtual Terrain Project (VTP)

ADDRESS:
 GOTOBUTTON BM_N_ webmaster@vterrain.org 



 GOTOBUTTON BM_O_ http://vterrain.org/Implementation/Apps/VTBuilder/
PLATFORM: PC

DESCRIPTION: VT Builder is a tool for viewing and processing geospatial data.


VT Builder reads USGS DEM, SDTS, DTED, GTOPO30, MicroDEM, CDF, Surfer GRD and PGM files; and reads and writes Binary Terrain (BT) files.  The software can merge and resample multiple elevation files.  Users can view and define an area for output to BT, which can be used by the VTP Terrain Library and Enviro run-time software.  VT Builder supports undersea data, merging of DEM files across a UTM boundary, and conversion of data between coordinate systems. 


VT Builder can import buildings (structure layers) from SDTS-DLG files.  The software also reads road centerline vectors from USGS DLG and ESRI SHP files, does cleanup processing on road network topology, and allows the user to define intersection behavior and road attributes (number of lanes, direction of traffic flow, etc.).  Roads can be exported as RMF files, which can be used by the VTP Terrain Library and Enviro run-time software. 


VT Builder lets a user select, move and delete buildings; edit building attributes (shape, number of stories, color, etc.); and export buildings as BCF files. 


VT Builder imports land‑use and vegetation coverage data from USGS LULC and ESRI SHP files; imports species lists and vegetation zones from text files; performs automatic placement of vegetation; and exports vegetation as VF files.

System requirements: * * *

Price: The VT Builder is free.  Both the program and source code are available as part of the full VTP distribution, available on request.

Source of information:
Vendor literature (obtained June 2001).

PRODUCT NAME:  VTree

SOURCE:  CG2
ADDRESS:
6000 Technology Drive



Building 1, Suite A



Huntsville, AL 35805



256-217-2703



info@cg2.com  



 GOTOBUTTON BM__ http://www.cg2.com 

PLATFORM:  Windows NT/2000

DESCRIPTION:  VTree is an application programmer's interface (API) for creating, editing and running interactive, visual simulation applications.  It is OpenGL-based and designed for 3-D graphics applications requiring real-time response and high frame rates.  Features include customizable special effects, scene graph editing and database paging.  VTree is meant to help visual simulation developers build interactive 3-D environments quickly.  It lets developers integrate textured geometry (including dynamic objects, terrain and features) into a multiple-viewport scene.  


VTree provides an API layer above OpenGL, simplifying development by enabling the user to interact with objects instead of graphics primitives (e.g., lines and polygons).  Supposedly, VTree's API allows 3-D scenes to be built in minutes using geometry from standard file formats.  


The software comes with loaders for OpenFlight, OBJ and DWB model formats.  VTree also comes with a variety of textured multiple-LOD models, including M1A1, M2A2, T-72, Scud missile and launcher, F-18, F-16, A10, etc.  


VTree's API is extensible, and programmers have unlimited access to OpenGL commands.  Per agreement with Intergraph, VTree is available on Intergraph's line of TDZ workstations.  


VTree supports Evans & Sutherland’s simFUSION GigaPixel technology and sensor API.  With VTree, sensor graphics processing tasks such as sensor gain, bias, polarity, noise and automatic gain control can be offloaded to hardware.  This enables applications to take advantage of these features without the overhead typically associated with their real-time rendering, thus liberating resources to be dedicated to other application tasks.  


The Aviation and Missile Research and Development Engineering Center has used VTree as its developmental toolkit for the Avenger Trainer System.  The system incorporates out-the-window views and a gunner’s forward-looking infrared view.  VTree has also been used in simulation exercises at the Army’s Mounted Warfare Test Bed, at the Mounted Maneuver Battlespace Laboratory.  Intergraph has demonstrated virtual flight through a 42-GB terrain database built with VTree and TERREX’s Terra Vista software.  CG2 was chosen by the Naval Air Warfare Center, Training Systems Division for naval training mission applications.  CAE uses VTree in its PC-based image generator.  

System requirements:  VTree 4.0 requires OpenGL, Windows NT 4.0 or Windows 2000, Intel or compatible processors, and Microsoft Visual C++ Development Studio version 6.0 compiler or later with the latest service pack.  Windows 95/98/ME/XP should be compatible but are not tested or supported.  For Windows NT 4.0, Service Pack 3 or higher must be installed to take advantage of sound support.  VTree also requires Microsoft DirectSound and DirectDraw (included in NT Service Pack 3 and later).

Price:  * * *

Source of information:
MT2, Volume 7, Issue 5.






MT2, Volume 6, Issue 2.






MS&T, Issue 6, 2000.






Real Time Graphics, April/May 1999.

PRODUCT NAME:  VUE3D

SOURCE:  ISTAR

ADDRESS:
Espace Beethoven 



Bat. 2



Route des Lucioles



Sophia Antipolis 06560



Valbonne, France



(33) 93 95 72 30

PLATFORM:  SUN

DESCRIPTION:  VUE3D is marketed by the French company ISTAR as geographical data editing and visualization software. 


The product can be used to generate perspective views using orthorectified SPOT imagery and SPOT-derived DEMs.  There are also capabilities for linear feature extraction, vector data editing and display, topological graphic editing, etc.  VUE3D supports the following exchange formats:  raw raster, ERDAS, PCI, SPOT images on CD-ROM, ARC/INFO and MOSS.

System requirements:  * * *

Price:  An evaluation copy costs 990 French francs.

Source of information:
Vendor literature (received February 1995).

PRODUCT NAME:  Vue4

SOURCE: E-on Software

ADDRESS:
877-972-7345



 GOTOBUTTON BM_P_ info@e-onsoftware.com 



 GOTOBUTTON BM_Q_ http://www.e-onsoftware.com  

PLATFORM: Windows 95/98/ME/NT4/2000/XP and Macintosh OS X

DESCRIPTION:  Vue4 is a tool for creating and animating 3-D scenery.  Users can model 3-D terrain and render vegetation, rocks, stars, the atmosphere, etc.  The software also supports animation, motion blur, soft shadows, blurred reflections and transparencies.


Vue4 can import static files from Poser software and can exchange data with 3D Studio MAX and LightWave software.

System requirements:  * * *

Price: $199.

Source of information:
Vendor literature (updated February 2002).

PRODUCT NAME:  WalkAbout

SOURCE:  Robert McNeel & Associates

ADDRESS:
3670 Woodland Park N.



Seattle, WA 98103



206-545-7000



 GOTOBUTTON BM__ http://www.mcneel.com 

PLATFORM:  PC

DESCRIPTION:  WalkAbout lets users move around and through flat-shaded 3-D models interactively inside AutoCAD.


Walk-through mode lets users walk forward, backward, left, right, up or down.  Fly-over mode enables movement over, under, around, closer to and farther away from the model.  Perspective views can be created and saved for plotting or rendering at any time.  The display can be in black and white or in AutoCAD object colors.


WalkAbout software runs completely inside AutoCAD.  There are no file size limitations.  

System requirements:  WalkAbout requires AutoCAD Release 12 or 13 for Windows.  A 486/66 or faster  processor is recommended.

Price:  $95.  ($250 bundled with McNeel's Facade product.)

Source of information:
The McNeel News, September 1995.

PRODUCT NAME:  WalkThrough

SOURCE:  Autodesk

ADDRESS:
111 McInnis Parkway



San Rafael, CA 94903



800-964-6432



 GOTOBUTTON BM__ http://www.autodesk.com 

PLATFORM:  PC

DESCRIPTION:  WalkThrough is a stand-alone visualization tool that lets users navigate through 3-D models in real time.  (Version 1.1 lets users animate and navigate through models created with AutoCAD R12-R14.)  It is designed for quickness, not photorealistic rendering or broadcast-quality animation.


Users can move through a scene, pause, look around, and change the height of their viewpoint and the focal length of their virtual camera.  Viewing modes include wireframe, solid and textured.  There is also a plan view.  


Solid colors or images can be used as backgrounds.  WalkThrough supports BMP, TGA and JPEG texture file formats.  There is a library of common construction materials (e.g., brick, tile, wood, shingle, etc.).  Materials can be imported and applied to objects.  Layers can be turned on and off, and lights can be adjusted.  The program supports texture masks for realistic vegetation and other objects.  For example, a user can open doors, move furniture and apply various finishes and lighting to the scene.  Sounds can also be attached to models.


Users can record animations for subsequent playback, generate AVI files from recorded walk-throughs and print hard copies of the rendered scene.


WalkThrough reads and writes AutoCAD DWG and DXF file formats.

System requirements:  A Pentium-based PC with 16-32 MB RAM running Windows 95/NT with 40 MB of disk space and 32 MB of swap space, with 8-bit or 16-bit (recommended) color.

Price:  WalkThrough 1.1:  $199.

Source of information:
CADalyst, November 1997.

PRODUCT NAME:  WALKTHRU

SOURCE:  Jacobus Technology

ADDRESS:
7901 Beechcraft Avenue



Gaithersburg, MD 20879



301-926-0802



 GOTOBUTTON BM__ info@jacobus.com 

PLATFORM:  PC

DESCRIPTION:  WALKTHRU PC is an interactive, real-time 3-D visualization system oriented toward architecture, engineering and construction.  The software allows users to interact with objects within their 3-D computer models.  


Dynamic viewing features include direction and speed of travel, head movement, zoom in/out, perspective/orthographic viewing, wireframe mode, flat/smooth shading, specular highlighting, clipping, backface removal, etc.  Motion control features include independent or constant object motion, interactive object motion, multiple object motion, and user-defined object motion menus.  Interference detection features include static and dynamic checking, surface or local range block clearance checking, and hard or soft interferences.  Other capabilities are available for display controls, object attribute Query, annotation and dimensioning, texture application, record/replay, frame-by-frame output to video, mensuration, multiple light sources, etc.


CAD interfaces support MicroStation, IGES, AutoCAD DXF and ASCII neutral file formats.  Output capabilities include record and playback, Targa display, output to video, and Targa 24.  

System requirements:  386/486 PC, 8 MB memory (16 MB recommended), math coprocessor, 3-button mouse, VGA, and a high resolution  multi-sync monitor (1280 x 1024, 60 Hz, non-interlaced).  Version 3.4 requires 24-bit graphics and a Z-buffer.

Price:  $3,990.

Source of information:
Vendor literature (updated 10-97).

PRODUCT NAME:  WarFighter

SOURCE: BCD Modelling

ADDRESS:
 GOTOBUTTON BM_R_ 

 GOTOBUTTON BM_S_ P.O. Box 136



Alton, Hampshire GU34 1YR



+44 1420 590110



 GOTOBUTTON BM_T_ http://www.bcd-modelling.com 

PLATFORM: HP Alpha workstations and PCs

DESCRIPTION: WarFighter represents the evolution of a war game originally developed by the British Defence Evaluation and Research Agency (DERA).


WarFighter can be used for operational analysis, unit tactical training, mission rehearsal and commander training.  It is a closed, stochastic, rule-based, multi-sided war game that is focused at the individual soldier level.  Operators are presented with limited information, based on where their units and sensors are deployed.  As units move, their view changes, as does the information available to the operator.  Rules are imposed to determine movement rates, weapon firing times, etc.  All events are modeled explicitly, using weighted random numbers against adjusted normal distributions.  Any number of sides can be incorporated, and any number of operators can be on the same side.  Once a game has been run once, it can be replicated automatically.


The software supports 3-D views, ground coverage plots, event recording and playback, etc.  The simulated environment includes terrain, obstacles, units, sensors and weapons.  There is support for effects such as smoke and airborne particles.


In the enhanced WarFighter model all bullets are counted, the path of every bullet is modeled, and there is a wounding model.  There are algorithms to deal with the handling and transporting of POWs and other detainees.  Units can share information and issue target identifications.


BCD can supply generalized, unclassified data sets.  If more accurate data sets are required, BCD can advise on where might be an appropriate source.

System requirements: The WarFighter simulation runs on HP Alpha workstations, which are scalable form one to 32 processors.  Virtual reality is accomplished with a Pentium 3 PC with a fast 3-D graphics card.  This PC also provides the user interface with the simulation.  WarFighter is networked to the user interface PCs via TCP/IP.

Price: * * *

Source of information:
Vendor literature (obtained September 2003).

PRODUCT NAME:  Wilbur

SOURCE: Joseph Slayton

ADDRESS:
 GOTOBUTTON BM_U_ slaytonJR@navair.navy.mil  GOTOBUTTON BM_V_ 
PLATFORM: Windows 95/98/NT 4.0

DESCRIPTION: Wilbur is software for manipulating terrain data.  It supports USGS DEM, PGM, 2-D and 3-D DXF, BR3 (Bryce 3D), MAT (MATLAB), DTE (16-bit MUSE DTED), PCX, DT1 (Level 1 DTED), RD4 (Ray Dream Studio 4.1), TER (TerraGen), OBJ (Alias/Wavefront) and other file formats.

System requirements: At least a 486+ PC running Windows 95 or higher, with 32 MB of RAM.

Price: Wilbur is freely available from Joseph Slayton, at  GOTOBUTTON BM_W_ http://www.ridgenet.net/~jslayton/software.html.

Source of information:
Vendor literature (obtained June 2000).

PRODUCT NAME:  WinCATS

SOURCE: Applied Global Technologies (AGT)

ADDRESS:
140 Vann Street Suite 400



Marietta, GA 30060



770-427-3900



 GOTOBUTTON BM_X_ mike_valletutti@appliedglobal.com 



 GOTOBUTTON BM_Y_ http://www.appliedglobal.com 

PLATFORM: PC 

DESCRIPTION:  WinCATS was created originally by AGT software developers for military use, but it has been re-engineered for commercial use. It is meant to be a low-cost, professional cartographic analysis tool set, providing access to complex mapping tools and overlay functions.  The software can be used to perform intelligence analysis functions. 


WinCATS’ features include a street locator, a street abbreviation translator, direct icon and echelon editing, 3-D terrain modeling, terrain shading, line-of-sight calculations, visibility fans, and color map printing to scale and projection.


Users can tie database information, annotate sketches and perform measurements over a variety of map backgrounds.  WinCATS 3.1 supports CADRG, CIB, JPEG, TIFF, USGS DRG and DOQ, and ODBC files.


WinCATS has been fielded with the U.S. National Guard and with the Army Reserve.

System requirements:  * * *

Price: * * *

Source of information:
Vendor literature (obtained October 1998).

PRODUCT NAME:  WinATLAS

SOURCE: KLT Associates

ADDRESS:
100 Corporate Place



Peabody, MA 01960



978-536-9100



 GOTOBUTTON BM_Z_ sales@kltassoc.com 



 GOTOBUTTON BM_[_ http://www.kltassoc.com  

PLATFORM: Windows 98/NT/2000/XP 

DESCRIPTION:  WinATLAS is a 3-D vector data collection and editing interface to analog and analytical stereoplotters.  The software supports terrain modeling with capabilities for contouring, cross-sections, surface volumes, etc.  Users can import, filter and reduce LIDAR data.  Translators are available for import and export of standard formats.

System requirements:  * * *

Price: * * *

Source of information:
Vendor literature (updated June 2002).

PRODUCT NAME:  WINDEM

SOURCE:  The Association of American Geographers - Microcomputer Specialty Group (AAG-MSG)

ADDRESS:
* * *

PLATFORM:  PC

DESCRIPTION:  WINDEM is MicroDEM for Windows.  WINDEM can manipulate digital elevation data, satellite imagery and vector map data. 


MicroDEM, written by Peter L. Guth of the U.S. Naval Academy, is a program for experimenting with and viewing digital elevation models (DEMs).  An abbreviated version is available through the Wisconsin State Cartographer's Office.


A variety of viewing options and analytical functions are provided, such as line-of-sight, perspective view, and wireframe fly-through.  MicroDEM can also interface with several GPS units, allowing movements on the ground to be displayed on a DEM.  Four sample DEMs are included with the software as provided by the Wisconsin SCO.



MicroDEM is part of the U.S. Military Academy's Geographic Sciences Lab.

System requirements:  * * *

Price:  $1.00. 

Source of information:
AAG-MSG.

PRODUCT NAME:  WINGS

SOURCE:  Autometric

ADDRESS:
7700 Boston Boulevard



Springfield, VA 22153



703-923-4000



 GOTOBUTTON BM_‑ sbarret@autometric.com 



 GOTOBUTTON BM__ http://www.autometric.com 

PLATFORM:  Silicon Graphics

DESCRIPTION:  WINGS is part of the Edge Product Family (EPF).  Users can interactively fly through multi-resolution terrain, images and map data.  WINGS focuses on representing the environment, not on emulating a specific vehicle.  


A typical WINGS screen has a low-resolution 2-D overview, a full-resolution 2-D subset (the area of interest), and a 3-D perspective view for interactive fly-throughs.  Users can specify look-at points and look-from points.  Sensor options include EO and NVG.  Both static and interactive target analyses are supported.  Import capabilities include SPOT, Landsat, ADRG, ADRI, DTED, SIF, GTDB, DXF, SGI RGB, NITF, SoftPlotter and ERDAS Imagine.


Options include a Socket Interface for injecting objects in near-real-time into visualization displays, and a Near-Real-Time Threat Interface for parsing and displaying ELINT information.


The WINGS Toolshop allows external applications and the ability to manipulate scenes, view locations, and insert annotation and models while providing user feedback.  WINGS supports multi-resolution 2-D views with continuous zoom and fade, interactive 3-D recording, image registration, etc.  It also allows DXF model import and flight with videotape creation from movie loops or 3-D recordings, and a flexible DIS interface.


WINGS offers ADRG/image blending via a virtual dial.  Users can select a threat site with the cursor and interactively extend a radius from it in rubber band fashion.  As the radius is manipulated interactively, a gauge displays its length.  These values can also be keyed in.  Sensor volumes can be depicted as wire-frames or solids, in various colors. 


The Multi-Source Tactical System (MSTS-A) consists of WINGS along with ECAT by McDonnell Douglas.  WINGS can be evoked from within ECAT.  The system was designed for situational awareness and threat avoidance by transport aircraft.  By considering engagement rings generated by ECAT, route planners can avoid troublesome areas.  One can examine a target area in WINGS, and evoke ECAT to read an associated intelligence message.  ECAT also shows available MC&G coverages for a given area.


WINGS was used in Operation Desert Storm; Team Spirit; Blue, Green and Red Flag; Ulchi Focus Lens; REFORGER; and for operations in Bosnia and Haiti.

System requirements:  * * *

Price:  WINGS 2.1:  $24,900.

Source of information:
Vendor literature (updated March 1995).






MSTS-A demonstration, June 1995.

PRODUCT NAME:  Wireless InSite

SOURCE: Remcom

ADDRESS:
 GOTOBUTTON BM__ 315 South Allen Street, Suite 222



State College, PA 16801



888‑773‑6266



 GOTOBUTTON BM_]_ wireless@remcom.com 



 GOTOBUTTON BM_^_ Http://www.remcom.com 

PLATFORM: Windows 2000/NT4

DESCRIPTION: Wireless InSite is a product for radio propagation analysis.  The software combines site-specific, physics-based radio propagation models with a graphical interface.  Users can import building and terrain data, define antennas, specify transmitter and receiver locations, select the desired output, and run calculations.  Output options include ray paths, signal levels, time of arrival, and delay spread.  A Fast 3-D Model predicts line-of-sight, singly diffracted and doubly diffracted paths with additional reflections around buildings.  InSite can also model signals indoors.


Several viewing modes are available: 2-D, 3-D, wire frame or solid body.  3-D modes include orthographic or perspective.  The user can zoom, rotate and pan in all viewing modes.


InSite requires 3-D building data.  The software reads DXF files and converts them to InSite's CITY format.  Material properties can be assigned to each building.  Users can fit buildings to the underlying terrain, or shift buildings horizontally to align with terrain.  Building data can be in latitude/longitude, UTM or Cartesian coordinates.  InSite's editing tools can be used to create new buildings or modify existing buildings.


Different wall types can be assigned to each building or building face.  Default material types include metal, concrete, brick, wood, glass and several types of ground.  Instead of choosing a particular material,  users can choose whether the reflection and transmission coefficients are evaluated for a dielectric half‑space, a one‑layer wall of finite thickness or a two‑layer wall, and then set the constitutive parameters and thickness for each layer.  Users can also define wall types with constant reflection and transmission coefficients and set color and display properties of each wall type. 


Wireless InSite reads DTED and USGS DEM files.  Material properties can be assigned to terrain during importation.  Irregular terrain is modeled using an arbitrary number of triangular facets.  In many cases this terrain is read from DTED and USGS DEM files; however, InSite's terrain editing tools also enable the user to create new terrain or modify existing terrain.  Users can set the elevation of the nodes on the triangular mesh, move the nodes, and create additional nodes.


Researchers at the Johns Hopkins University Applied Physics Laboratory (JHUAPL) use Wireless InSite.

System requirements: A 300-MHz Pentium II with 128 MB of RAM, 50 MB of hard disk space, a 256-color display (24- or 32-bit preferred), AGP graphics (OpenGL acceleration preferred) and 1024x768 resolution (1280x1024 or higher preferred).

Price: $12,000.

Source of information:
Vendor literature (Updated June 2003).






Geospatial Solutions, November 2001.

PRODUCT NAME:  World Builder

SOURCE: Digital Element

ADDRESS:
 GOTOBUTTON BM___ http://www.digi-element.com 

PLATFORM:  Windows 98/NT4/2000/XP

DESCRIPTION:  World Builder (WB) can be used for modeling, rendering and animating 3-D landscapes.  Users can create textured worlds filled with mountains, canyons, lakes, rivers, trees, wind-blown grass, rippling water, etc.  Landscapes can be built from spline-based ridge or contour lines, or from imported USGS terrain data.  A Panorama rendering option gives users control over six panoramic cameras.  


WB has a Plant and Grass Editor and comes with libraries of trees, ferns, bushes, grasses, rocks, etc.  These libraries include subjects such as Architecture (bridges, walls, towers, primitives), Additional (shells, coral, space) and Water.  The Trees library includes headings such as Birches, Oaks, Palms, Pines, Winter Trees, etc.  A clipboard library provides animated trees and water plants that are automatically aligned to the camera.  


Objects can be distributed automatically throughout a landscape or within user-defined areas.  Skies are customizable procedural textures that can simulate sunrise, noon, sunset and night.  Grasses can be varied according to height, angle, color, etc.  Water can intersect a scene at any height.  WB lets users create roads and trails, with a variety of materials.  A Cloud Drift feature lets users set the drift azimuth, velocity and deformation of clouds.  A preview window lets users experiment before committing to full-scale rendering with the landscape.


A Camera Collision Detector prevents users from crashing into the landscape during simulated flight.  There is also a depth-of-field filter, and a footprint function that automatically produces an impression of any 3-D object on a landscape.


Users can control animation of surface objects, via on-the-fly editing with a camera operating in OpenGL mode.  Several rendering modes are available, including bounding box, skeleton, wireframe, OpenGL, draft, preview and production.  There is also an undo-redo feature.


Animating objects requires clicking on the AutoKeyFrame button, then sliding the timeframe slider while changing some parameters.  WB tweens from keyframe to keyframe, and nearly every parameter can be keyframed.  Thus, users can make rivers flow, clouds scud, etc.  There is no way to render animations directly; users must render sequential still images in the format of their choosing, and then use the program’s AVI Maker to compress the frames into AVI format.


WB imports BMP, TGA, TIF, JPG, AVI, PCX, GIF, 3DS, DXF, MOT, LWS, LWO, USGS DEM, VistaPro and Maya files.  The software can export BMP, TGA, TIF, JPG, AVI, PCX, GIF, 3DS, DXF, MOT, LWS, LWO, VRML and Maya files.


WB comes in Standard and Professional versions.  They are identical except that the Professional edition contains a plug-in for Discreet 3D Studio (3DS) MAX, and supports network rendering.  The 3DS MAX plug-in lets users make changes to models in 3DS and transfer those changes to WB in real time.  Assets such as lights, cameras and camera paths can be shared.  RPF file export lets users save depth buffer information for use with 3DS MAX. 

System requirements: A Pentium PC, 64 MB of RAM (128 MB recommended), 24-bit color with a 1024 x 768 display, a 12 x CD-ROM and 1 GB of disk space.  

Price:  $399 for the Standard version; $999 for World Builder 3.5 Pro.

Source of information:
Computer Graphics World, July 2003.






Game Developer, November 2001.






Real Time Graphics, September 2001.

PRODUCT NAME:  World Construction Set

SOURCE: 3D Nature

ADDRESS:
5740 Olde Wadsworth



Suite C



Arvada, CO 80002



303-659-4028



 GOTOBUTTON BM_`_ WCSInfo@3DNature.com


 GOTOBUTTON BM_a_ http://www.3dnature.com 

PLATFORM: Windows 9x/NT/2000/XP and PowerMacintosh

DESCRIPTION:  World Construction Set (WCS) is a terrain modeling, rendering and animation program.  WCS offers anti-aliasing, box filtering, Z-buffered edge softening, multi-pass anti-aliasing with sub-pixel effects, field rendering and user-controlled motion blur.


WCS can animate more than 100 different motion, color, ecosystem, cloud and wave attributes.  The keyframe animation system is spline-based, with precise control of keying, tension, continuity and bias on each channel individually.  A Z-Buffer Compositor helps users to combine WCS imagery with that of other 3-D applications, such as 3D Studio MAX (3DS MAX) and LightWave 3D (LW3D).  This means that 3DS MAX and LW3D objects can be placed in front of and behind WCS terrain.


WCS can read Bryce, NGA DTED, USGS DEM, Terragen and 3-D Shape files.  The DEM Converter module can be configured to read regular-interval data so users can create their own DEMs.  WCS can also import scenes from and export scenes to LW3D, Inspire 3D, 3DS MAX, etc.  (See below for a complete listing of supported formats.)


WCS’ DEM Designer helps users build landscapes by draping a sheet across points in 3-D space.  These points can be created by the user or imported from a file (e.g., DXF).  Users can define contours, ridge lines, peaks, dips, valleys, watershed/drainage basins, etc.  If contour data are imported in vector form, users can assign elevations to the contours and create a DEM.


LW3D landscapes are saved as objects consisting of 3-point polygons.  The Scene file contains camera and focus point motions, sun-light position, haze distances and other animation information.  Object and scene files exported in LW3D format can be integrated into LW3D for rendering by using the Z-Buffer Compositor plug-in.  Trees are composed of textures applied to generic 3-D forms.  Users can create their own, and add them to the foliage library included with WCS.  Trees cannot be exported.


Vector outlines can be used to raise or lower the terrain within.  Users can add ridges; form lakes; level building sites; make mountain ranges; build roads, dams and craters, etc.  Lakes can be created at any elevation with different water colors and amounts of reflectivity.  Users can also place non-terrain features (e.g., transmission towers, pipelines, buildings, etc.) in their scenes, without having to exit the program.  WCS can add shadow and illumination effects to terrain and vegetation.


Users can place individual tree specimens or areas of specific vegetation at precise locations, or to create rows of trees, telephone poles or fence posts.  Vegetation coverages can be imported into WCS from GIS programs.  These effects can be blended and applied to regions of any size.


The WCS Atmospheric Editor lets users control volumetric atmospheres for haze, fog and crepuscular ray effects.



WCS can import ESRI Shapefiles and AutoCAD DXF vectors, terrain and 3-D objects.  World Data Bank vectors are also supported.  WCS can import NGA DTED and USGS DEM elevation data, as well as VistaPro compressed binary DEMs.  WCS supports JPEG, PNG, TIFF image formats, as well as AVI and QuickTime.  The software can import and export TGA, BMP, IFF-ILBM and PICT images and image sequences.  Scenes and motion paths can be imported and exported in LightWave 3D, Inspire 3D and 3D Studio MAX formats.  3-D objects can be imported in DXF, 3D Studio MAX, LightWave 3D and MicroStation formats.  Edited terrain data can be exported along with realistic textures.  WCS6 comes with hundreds of pre-built components.   


VESTRA has used WCS to visualize watersheds.  ArcView files representing ecosystem conditions were imported into WCS to create photorealistic renderings, which were combined into a continuous sequence using morphing tools from Media Studio Pro.  Movies (AVI files) were generated to represent ecosystem changes (e.g., tree type changes at different elevations) throughout several decades.  


Visual Forensics used WCS and Rapid Imaging Software’s LandForm to recreate the flightpath of the U.S. Marine aircraft that struck a gondola cable in Italy in 1998.  LandForm was used for interactive virtual flights through the valley near Cavalese.  Once the correct route was established, the path through the 3-D scene was rendered in detail by WCS.

System requirements: For Windows: 256 MB of RAM and 500 MB of disk space.  For PowerMacintosh: MacOS 8 or higher, 256 MB of RAM and 500 MB of disk space.

Price: WCS 6 costs $995.

Source of information:
GeoWorld, February 2003.

PRODUCT NAME: WorldPerfect

SOURCE:  MetaVR

ADDRESS:
37 Elm Street



Brookline, MA 0214-6813



617-739-2667



 GOTOBUTTON BM_b_ inquiries@metavr.com 



 GOTOBUTTON BM__ http://www.metavr.com 

PLATFORM: Windows 2000/XP

DESCRIPTION: MetaVR’s WorldPerfect (VRWP) is a standalone Windows application for generating terrain databases.  Users can add content automatically by reading source data, or they can digitize content on a light table, using VRWP’s graphical user interface.  VRWP replaces MetaVR’s Quick Immersion tool, and is intended to be the primary utility for building databases for MetaVR’s Virtual Reality Scene Generator (VRSG).


According to MetaVR, VRWP is palette-based, like PaintShop Pro.  Its GUI enables users to place content such as roads, rivers, trees, buildings and other static entities into VRSG scenes.  Inputs can include elevation data, imagery and feature data.  Users can perform cut-and-fills for road insertion, specify levels of detail, and automatically cull redundant terrain geometry.  There are extensible palettes for adding custom features and importing models.  (More than 120 textured models are included.)


VRWP can output databases in OpenFlight, ModSAF CTDB and in MetaVR’s own MDX run-time format.



MetaVR VRSG-based systems have been chosen for the A-10 Full Mission Trainer (FMT) program.  Each system will include a common terrain database of Arizona.  A VRWP database generation system with one terabyte of disk storage capacity will also be included, so customers can edit and augment the database.


The Air Force Research Lab (AFRL) uses a MetaVR VRSG ChannelSurfer system for research on potential future Distributed Mission Training (DMT) configurations.  The system procured supports the Mobile Modular Display for Advanced Research and Training (M2DART) configuration.  As part of AFRL’s research and validation efforts, VRWP was used to build a terrain database comprising 5 x 5 nautical miles with 0.5-meter color imagery and cultural features.  This representative subset was then compiled into a 24-geocell database with colorized 5-meter CIB imagery and was exported and verified to correlate to the CTDB format.

System requirements: Any PC running Windows 2000 or Windows XP.  Performance scales with the configuration.  At least one developer for VRWP has built databases on a Dell 5000e.  MetaVR sells a high-end system capable of running both VRSG and VRWP for $13,000.

Price: $15,000.

Source of information:
Vendor literature (updated April 2003).






Real Time Graphics, October/November 2001.

PRODUCT NAME:  WorldToolKit

SOURCE:  Sense8

ADDRESS:
100 Shoreline Highway



Suite 282



Mill Valley, CA 94941



415-331-6318

PLATFORM:  Windows 95/98/NT

DESCRIPTION:  WorldToolKit (WTK) consists of object-oriented libraries organized into more than 20 classes including universe, geometry objects, viewpoints, sensors, paths, lights, collision detection, database management, display setup, atmospherics, texture mapping, C++ wrappers, 3-D sound support, materials and translucency control, etc.  More than 1,000 functions for building real-time 3-D visual simulation and virtual reality applications are provided.  Real-time 3-D rendering is encapsulated in WTK's library of routines.  A fly-through can be built from a few lines of code.


In a typical application, objects are added to a universe and assigned behaviors.  Sensors are then added to objects or to the viewpoint.  Lights are added to the universe, and control is passed to the real-time simulation manager.  The simulation manager has a pre-defined event loop with an easy-to-use control structure.  The event loop incorporates a built-in renderer, which exploits the host platform's graphics hardware.  The simulation manager executes the application, and ensures that object tasks are performed and device input is obtained from the sensors.  Objects can be added and removed, enabling many more objects to exist in the application than are actually displayed.  



WTK supports a variety of 2-D, 3-D and 6-D input devices.  It is compatible with AutoCAD, 3D Studio, Alias/Wavefront, MultiGen, Pro-Engineer and other CAD and graphics software.  Data import facilities are provided to create 3-D graphical objects from data files.  Supported file formats include 3D Studio, DXF, NFF (WTK neutral file format), OpenFlight, VRML and others.  An automatic level-of-detail tool is provided to generate visually similar objects with less complicated geometry.


WTK includes modeling tools with VR-related features such as the ability to turn vertex normals on and off, merge co-planar polygons and manipulate vertices and polygons directly.


TASC used WTK to build a Portable War Room to let commanders accurately anticipate the outcome of military maneuvers before deploying troops.  The system uses a head-mounted display driven by a PC-based Intergraph platform.  WTK was used to build the virtual environment.  The Portable War Room allows collaborative planning, and is designed to be field-deployable.


WTK was used to create a model of Stonehenge that included the local terrain, night-time sky and real-time sunrise special effects.  Users could walk virtually among the ruins and experience the photorealistic textures.

System requirements: * * *

Price: * * *

Source of information:
Real Time Graphics, October/November 1998.






Vendor literature (updated March 1997).

PRODUCT NAME:  WorldToolKit Direct

SOURCE:  Sense8

ADDRESS:
100 Shoreline Highway



Direct Suite 282



Mill Valley, CA 94941



Phone: 415-331-6318

PLATFORM:  PC

DESCRIPTION:  WorldToolKit Direct (WTK Direct) is a development environment for 3-D simulations and VR applications.  It combines the capabilities of WTK 6 with the real-time rendering technology of Microsoft's Direct3D.  Developers using WTK Direct can take advantage of both unaccelerated and hardware-accelerated PCs.


The product is an object-oriented library containing high-level function calls for configuring, interacting with and controlling real-time simulations.  It is organized into more than 20 classes, including the universe, graphical objects, viewpoints, sensors, paths and lights.


WTK Direct's scene graph-based architecture supports hierarchical object-culling, efficient use of transform information, and level-of-detail switching.  Other features include hierarchical database support; point, spot and colored lights; transparent textures; draping, wrapping and filtering of textures; texture quantizing code; support for networked simulations; 3-D and stereo sound; support for multiple windows displaying multiple viewpoints; object constructor primitives and vertex-level construction; and 2-D drawing and text functions. 

System requirements:  * * *

Price:  $2,995.

Source of information:
Real Time Graphics, October/November 1996.

PRODUCT NAME:  World Topography Viewer

SOURCE: Millersville University of Pennsylvania

ADDRESS:
Earth Sciences Department



 GOTOBUTTON BM_c_ yin.soong@millersville.edu


 GOTOBUTTON BM_d_ http://muweb.millersville.edu/~mxvisual 

PLATFORM: Windows 95/98/ME/2000, UNIX

DESCRIPTION: The World Topography Viewer is a custom application for displaying and analyzing topography.  It was written in Research Systems’ Interactive Data language (IDL).  The purpose of the software is to enable users to visualize world elevation data interactively. 


Users can find the elevation of any point on Earth, plot cross-sections between any two locations, plot profiles, plot rectangular areas of interest, generate contour plots, change colors, invoke a fly-through program, etc.  For example, a left mouse click results in the latitude, longitude and elevation (or ocean depth) of the cursor location. 


World Topography Viewer uses 20-minute elevation data, derived from ETOPO5 data.  Users can save plots in BMP, PICT, PNG, JPEG and TIFF formats.

System requirements: Any platform that supports IDL.

Price: The software is free.

Source of information: Program literature (obtained February 2003).

PRODUCT NAME:  World2World

SOURCE:  Sense8

ADDRESS:
100 Shoreline Highway



Suite 282



Mill Valley, CA 94941



Phone: 415-331-6318   

PLATFORM: * * *

DESCRIPTION:  In addition to its WorldToolKit (WTK) and WorldUp (WUP) products, Sense8 also sells World2World (W2W), a client/server multi-user networking solution.  W2W integrates WTK and WUP applications to create multi-user 3-D and VR applications for intranet, LAN/WAN and Internet deployment.


W2W is designed to enable customers to take advantage of the

decreasing cost of 3D graphics acceleration and increasing bandwidth and network pervasiveness to create collaborative and distributed 3-D real‑time interactive simulations. 


World2World has been designed specifically for applications like collaborative design/engineering, distance learning, multi‑participant training, etc.

System requirements:  * * *

Price: * * *

Source of information: Vendor literature (obtained August 1998).

PRODUCT NAME:  WorldUp

SOURCE:  Sense8

ADDRESS:
100 Shoreline Highway



Suite 282



Mill Valley, CA 94941



Phone: 415-331-6318  

PLATFORM:  Windows 95/NT, Evans & Sutherland Freedom Series, SUN SPARCstation ZX and 20SX, DEC Alpha, HP and Silicon Graphics

DESCRIPTION:  WorldUp is a virtual reality and visual simulation development tool that allows interactive virtual world creation without programming.  It has a graphical user interface and a 3-D modeler.  WorldUp's interactive real-time content development environment lets users modify real time object behavior and scene characteristics while a simulation is running.  World Up includes tools for modeling and animating objects and environments.  


The program incorporates BasicScript, an interpreted scripting language that uses Visual Basic syntax and links to externally compiled modules, including DLLs and DSOs.  An integrated modeler provides geometry editing and extrusion, facet control, vertex normals on/off, merging of co-planar polygons, a material and texture browser, and up to eight views.  There is real-time support for levels of detail, atmospheric conditions (e.g., fog, haze and clouds) and lighting.  3-D audio processing is built in.  A variety of input and monitor devices are supported, including HMDs and gloves.


WorldUp supports ODBC and OpenGL.  The software can read and write VRML 1.0 and AutoCAD DXF files; and can read 3D Studio, Wavefront OBJ, Alias, ProEngineer Render, MultiGen FLT 14.2, GEO, binary NFF and Sense8 NFF files. 

System requirements:  * * *

Price:  $3,500.

Source of information:
Vendor literature (updated March 1997).






Interactivity, January 1997.






Interactivity, November 1996.






Silicon Graphics World, August 1996.

PRODUCT NAME:  X-IG

SOURCE: Carmel Applied Technology (CATI)

ADDRESS:
407-380-2013



 GOTOBUTTON BM_e_ phinote@catinet.com


 GOTOBUTTON BM_f_ http://www.catinet.com  

PLATFORM:  Silicon Graphics (IRIX), Windows 95/98/2000/NT and Linux

DESCRIPTION: X-IG simulates out-the-window (OTW), forward looking infrared (FLIR), Day-TV and night vision goggle (NVG) scenes.  The FLIR, Day-TV and NVG sensor models are physics-based.    


X-IG supports the OpenFlight format, which is converted into X-IG’s own optimized format for rendering.  Scene content can include photo-textures, detail textures and cultural features.  There is no limit on the number of moving models or articulated parts per moving model.



X-IG supports environmental effects such as fog, haze, clouds and precipitation.  It models the effect of wind direction and speed on atmospheric contaminants.  There are specialized animations for weapon firing, missile plumes, explosions, smoke, dust, etc.  X-IG supports lighting for airfields, aircraft, vehicles, rural areas and cities.  Collision detection is supported for both terrain and structures. 


X-IG supports deterministic performance.  Detail is adjusted to maintain prescribed update rates.  Database paging can reach 40 MB per second; polygon counts can be as high as 20K at an update rate of 60 Hz.  Display resolutions can range from 800 x 600 to 1920 x 1200.  



CATI has developed a UAV simulation that lets X-IG tether to a computer-generated UAV entity (e.g., generated by ModSAF) to provide position, zoom mode, laser range and target position back to a UAV operator.  The user can toggle between Day TV and FLIR modes.  The UAV symbology overlay provides feedback on sensor position and UAV heading, altitude and speed.


The Naval Air Warfare Center - Training Systems Division chose CATI to provide the visual system for its C-2A Operational Flight Trainer.  The system uses a 3-channel X-IG running on a rack-mounted Quantum3D AAlchemy PC-based system.  CATI is developing complex atmospheric models to support an all-weather training capability for this program.  This development will include variable cloud layers, scud, thunderstorms, rain and other atmospheric effects.  CATI and Quantum3D are also delivering X-IG- and AAlchemy-based simulators for the CH-60 and S-92 helicopters.  


The U.S. Army chose CATI software and E&S simFUSION PC image generators for its Kiowa Warrior (OH-58D) helicopter simulator visual system.  The OH-58D simulator is being used to evaluate PC-based image generation technologies for low-cost flight simulators.  The simulator includes three OTW channels and two additional channels for sensor imaging.

System requirements: X-IG is OpenGL-compliant, and runs on any PC with an OpenGL driver.  The software also runs on all SGI IRIX-based platforms.  X-IG makes OpenGL calls directly; it does not require other software (e.g., Performer or OpenGVS).  Vendor literature says one GB of disk space is enough.

Price: X-IG, including FLIR, NVG and Day-TV for tactical UAVs costs $7,500 for the first channel.  Additional channels cost $5,000 each.

Source of information:
Real Time Graphics, December 2001.






Real Time Graphics, October/November 2001.

PRODUCT NAME: X-Vision

SOURCE: Baird Software

ADDRESS:
1145 Hunt Club Road



Suite 1



Ottawa, Ontario, Canada



K1V 0Y3



613-731-5270



 GOTOBUTTON BM_g_ software@baird.com 



 GOTOBUTTON BM_h_ Http://www.bairdsoftware.com  

PLATFORM: UNIX

DESCRIPTION: X-Vision is the UNIX equivalent of Baird’s MapAnimator 3D.  It allows users to view and analyze data in a 3-D environment, and supports animations and fly-throughs.  

System requirements: * * *

Price: * * *

Source of information:
Vendor literature (obtained November 2003).
PRODUCT NAME:  Xmap

SOURCE: DeLorme

ADDRESS:
2 DeLorme Drive



P.O. Box 298



Yarmouth, ME 04096



800-511-2459



http://www.delorme.com 

PLATFORM: Windows 98/2000/XP/NT

DESCRIPTION: Xmap provides tools and data sets for viewing and creating maps.  The software’s capabilities include routing, profiling, geo-coding of addresses and phone numbers, 3-D viewing, creation of large-format maps, etc.  Xmap also supports linkage to GPS data for real-time mapping. 


Users can search for addresses, street intersections, places, zip codes, phone numbers and coordinates.  Searches can be constrained to single States, areas of interest, specified distances from a selected location or route, etc.  Users can edit routes, and there is a profile tool.  As a user moves the mouse along a profile or route, a linked cursor displays the same location on the other display.  


Users can create, annotate, and label maps.  There is a set of customizable symbols.  


Xmap can import Shapefiles, as well as data from Microsoft Access and Excel, FoxPro and dBase.  GPS waypoints can also be imported and exported.  

System requirements: A 350-MHz Pentium PC (500 MHz recommended) with 64 MB of RAM (128 MB recommended), 350 MB of hard disk space, and a CD-ROM drive.  NMEA-compatible GPS receivers are supported. 

Price: Xmap 4.0 costs $199.95.  Data sets are required, and sold separately.

Source of information:
GeoWorld, July 2003.

PRODUCT NAME:  Xmap PhotoFlight

SOURCE: DeLorme

ADDRESS:
2 DeLorme Drive



P.O. Box 298



Yarmouth, ME 04096



800-795-3951



 GOTOBUTTON BM_i_ http://www.delorme.com/photoflight 

PLATFORM: Windows 95/98/ME/2000/NT

DESCRIPTION: Xmap PhotoFlight is a product designed for aerial photographers, photogrammetrists, surveyors, etc.  The software automatically lays out aerial photography flight plans that depict flight lines, points and altitude.  Users can enter camera and flight parameters including focal length, photo format, scale, flight heading and overlap; and automatically calculate flight lines and optimal camera trigger points and preview plans on 3-D topographic maps.  Once the user has specified the geographic polygon, flight line bearing and photo scale, Xmap PhotoFlight examines digital elevation data to determine the altitude and placement of each flight line, then calculates the camera trigger points for each photo.


The software includes features that enable users to generate block and corridor flight plans, mark project boundaries using built-in drawing tools, and import Shapefiles.  Users can also generate output files for CCNS and camera systems; display photo footprints; provide mission statistics including number of photos, number and length of flight lines and area of coverage; designate areas of interest on the reference map by importing Shapefiles or by using drawing tools; compensate for varying ground elevations; etc.


Xmap PhotoFlight comes with 2-D and 3-D topographic data for the entire U.S.  It includes DeLorme’s TopoUSA 3.0 and, optionally, scanned USGS 7.5-minute 3-D TopoQuads available by State or region.

System requirements: A 200-MHz Pentium PC with 64 MB of RAM, 350 MB of hard disk space, an SVGA card, a 1024 x 768 display, and a CD-ROM drive.  A 3-D graphics accelerator card is recommended for 3-D views. 

Price: $2,500 (includes either Topo USA or a selected region of 3-D TopoQuads.)

Source of information:
ACSM Bulletin, November/December 2001.






Vendor literature (obtained December 2001).

PRODUCT NAME:  XVS-FlyBy

SOURCE:  Xtensory

ADDRESS:
140 Sunridge Drive



Scotts Valley, CA 95066



408-439-0600



 GOTOBUTTON BM__ cutt@netcom.com   

PLATFORM:  Silicon Graphics

DESCRIPTION:  XVS-FlyBy is an add-on to SGI's Perfly, allowing virtual flight through DXF data sets.  No programming is necessary, and modification of the DXF data is not required.  XVS-FlyBy includes XVS-Geom and XVS-SyncLink.


XVS-Geom is designed to facilitate the importing of DXF data into systems that use SGI's Performer.  XVS-Geom handles more DXF entities than does Performer's sample DXF loader.  It also cleans up 3-D geometry for effective display and allows control of individual blocks and layers for better performance.


XVS-SyncLink is an interface for VR devices and applications.  It simplifies adding and maintaining VR sensor support and provides coordinate translation automatically between VR devices, 3-D rendering systems, applications and data sets.

System requirements:  * * *

Price:  * * *

Source of information:
Virtual Reality Special Report 1996 Buyer's Guide.

PRODUCT NAME:  XYZ3D

SOURCE:  Dynacomp

ADDRESS:
178 Phillips Road



Webster, NY 14580



716-265-4040



800-828-6772
PLATFORM:  PC

DESCRIPTION:  XYZ3D can be used to display a project from any viewpoint.  Any field of view can be selected, from telescopic to wide angle.  The user can select any window size, or the program will automatically select a window large enough to include all the data in the desired picture.  Windows can also be tilted.  XYZ3D can produce true perspective drawings, two-point perspective drawings, orthographic projections, isometric views, and cross sections.  Any color combination can be used.  The software also has cartographic capabilities.  Terrain surfaces can be defined and displayed using any line pattern.  Pictures can be moved, rotated, and scaled.  Shadow lines can be cast.  Automatic successive views can be produced along a defined line or circle.  Users can build a library of shapes and structures that can be stretched, compressed, rotated, merged, etc., and combined with terrain surfaces for display with hidden-line removal.

System requirements: A DOS-based PC with a color graphics card, 512K RAM and an 8087 or 80287 math coprocessor.

Price:  $269.95

Source of information:
Vendor literature (dated).






Dynacomp Catalog No. 38.

PRODUCT NAME:  ZCAP

SOURCE: The University of Central Florida

ADDRESS:
Institute for Simulation and Training,



University of Central Florida (IST/UCF)



3280 Progress Drive



Orlando, FL 32826



407-882-1300



 GOTOBUTTON BM_j_ http://www.ist.ucf.edu 

PLATFORM: UNIX

DESCRIPTION:  ZCAP is a suite of software tools developed by the Visual Systems Laboratory (VSL) at the Institute for Simulation and Training/University of Central Florida (IST/UCF) to address terrain database interoperability.  It provides capabilities for terrain and culture correlation testing, terrain and image registration, database analysis and terrain database visualization.


ZCAP includes a tool for generating TINs from elevation grids, a tool for the analysis of terrain roughness, a tool for sampling CTDB elevations for correlation testing, and capabilities for working with terrain data in OpenFlight format.  


ZCAP includes several spatial correlation tests.  The Terrain Correlation Test computes statistics on elevation differences at locations chosen from a uniform random distribution.  It conducts statistical hypothesis tests of terrain correlation based upon the accuracy proportion (i.e., number of elevation differences below the threshold elevation difference/total number of elevation differences (critical value)).  It computes the mean, median, variance, standard deviation, skewness, kurtosis, magnitude of the maximum elevation difference and critical value statistics based upon the elevation differences.  Its intended use is the automated statistical analysis of terrain elevation errors and the assessment of interoperability in an exercise.


The Culture Correlation Test computes statistics on culture feature classification differences between a reference or baseline terrain database and a subject terrain database at stratified random locations on culture features of user‑defined classes from the baseline terrain database.  It conducts statistical hypothesis tests of culture feature classification correlation based upon the kappa statistic.  It computes a contingency table of culture feature classification/misclassification proportions and the kappa statistic (based upon the contingency table).  Its intended use is the automated statistical analysis of culture feature

classification errors and assessment of interoperability in an exercise.


The Line‑Of‑Sight (LOS) Correlation Test computes statistics on LOS differences between culture features (including terrain) in a reference or baseline terrain database and a subject terrain database at stratified random locations on culture features of user‑defined classes from the baseline terrain database.  The LOS is measured along vectors with length equal to the separation distance and at random directions, the starting point of which are the stratified random locations.  The separation distance is the distance between random pairs of points over the baseline database that yields a probability of LOS of 50% (which gives the LOS test its maximum sensitivity to culture miscorrelation).  It conducts statistical hypothesis tests of LOS correlation

based upon the kappa statistic.  It computes a contingency table of Boolean LOS (true/false values) proportions and a contingency table of intervening features causing miscorrelation of LOS and the kappa statistics based upon these contingency tables.  The kappa statistics are used to perform a hypothesis testing

procedure in the same way as for the Culture Correlation Test.  Its intended use is the automated statistical analysis of LOS errors and the assessment of interoperability in an exercise.


ZCAP also includes other tests.  The Shift Detection Test detects horizontal shifts in terrain surfaces.  It uses a Sequential Similarity Detection Algorithm (SSDA) to perform a normalized cross‑correlation between two uniform gridded samples

of two terrain surfaces.  Its intended use is the detection of shifts in a terrain skin due to inaccurate coordinate transformations (including improper datum shifts).


ZCAP has capabilities for visualization, including contour generation and visualization of 3-D polygonal terrain surfaces (including hypsometric color maps).  This allows comparison of

contours between two terrain databases.  The Feature Overlay Visualizer overlays 2-D or 3-D culture features from two terrain databases.  This allows visual comparison of culture feature discrepancies.  ZCAP can also display an LOS map (fan plot) for a terrain database from a user‑defined eye‑point and LOS angle. Users can overlay LOS maps from two terrain databases.  ZCAP can also provide a side‑by‑side 3D perspective visualization of two terrain databases in which the viewpoint is registered in the two rendered scenes.  This allows the user to manipulate the lighting model, viewing frustum and viewpoint  (including movement of the viewpoint).


ZCAP also has utilities.  The Sample Point Generator generates random geodetic or UTM coordinates for sampling elevation values from terrain databases.  It can also generate uniform (gridded) geodetic or UTM coordinates.


The Interpolation Tool interpolates on 2-D gridded data using cubic splines.  This allows elevation sampling on a (smooth) terrain surface, and can be used to develop adaptive sampling schemes based upon the variance of a given terrain attribute (such as elevation) over sub‑regions.


The Triangulation Tool constructs a triangulated surface from regular or irregular points in space.  It constructs Triangulated Irregular Networks (TINs) via the Delaunay        triangulation algorithm or a radial sweep algorithm.  It can also

triangulate regular gridded points using right, left, or mixed isosceles triangulation.


The Coordinate Conversion Tool converts coordinates between different coordinate systems (performing a horizontal datum shift when necessary).  It can convert (bidirectionally) between geocentric and geodetic, geodetic and UTM, and geocentric and UTM.


The Terrain Roughness Tool calculates measures of terrain roughness for terrain characterization and analysis.  The Terrain Remediation Tool adjusts terrain skin elevations to minimize correlation errors between terrain skins with different resolutions and different polygonizations.  It only adjusts terrain polygon vertices, maintains the polygonization method and polygon counts and uses a constrained least‑squares surface adjustment algorithm to fit a given polygonized surface to a reference surface.


The Image Segmentation Tool calculates a segmentation of an image based on fractal characteristics of the image.  The Image Complexity Tool calculates a measure of complexity of an image based on the radius of curvature of segments in the segmented image.


ZCAP is input-compatible with OpenFlight, S1000, SIF, CTDB, and Evans & Sutherland’s GDF.  (GDF requires the proprietary E&S "DET" API.)

System requirements:  ZCAP runs on UNIX workstations under X‑windows and OpenGL.





Price: ZCAP 4.1 source code is available through an anonymous ftp site at IST or via the ZCAP Web page.

Source of information: IST/UCF literature (obtained September 1998).


PRODUCT NAME:  Zebra Imaging Holograms

SOURCE: Zebra Imaging

ADDRESS:
P.O. Box 81247
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512-251-5100



 GOTOBUTTON BM_k_ info@zebraimaging.com


 GOTOBUTTON BM_l_ http://www.zebraimaging.com 

PLATFORM: Not applicable

DESCRIPTION: Zebra Imaging creates reflection (as opposed to a projection) holograms, without electronics.  These holograms feature full color and full parallax; they allow unencumbered, collaborative, multi‑person 3‑D viewing.  All perspectives are displayed simultaneously for independent access by any number of viewers.  The holograms can accommodate up to 100 degrees of look‑around (viewing zone), or can be subdivided into channels to show animations or overlays.  The technique requires no head trackers or special eyewear. 


Users input 3‑D data (e.g., 3D Studio MAX, Alias/Wavefront Maya, GeoTIFF, Landmark/Geoquest, and Zebra Imaging's own proprietary ZV format).   


Zebra Imaging records its digital holograms with a proprietary optical printer system that uses photopolymer film and monochrome or full‑color laser light.  Hogels (analogs to pixels) are permanently recorded in a step‑by‑step process.  The result is a thin sheet of plastic film that can be laminated to a transparent or opaque sheet for display.


Each holographic element (hogel) contains a 1280 x 1024 RGB image.  These hogels are permanently recorded on photopolymer film using a laser.  Each hogel provides one million perspectives of its image to the eye.  Illumination light diffracts off the hogel array, creating a 3‑D image.  A 2' x 2' hologram displays about 1.5 terabytes of information. 


Supposedly, it takes about three or four days to create a master hologram at one‑millimeter resolution.  (This resolution can vary.)  Copies are supposedly 90% to 95% of the quality of the master, and can be produced in about two minutes each.  According to company representatives, Zebra Imaging's technologies regarding color and resolution are patentable.  There are also animation and multi‑channel capabilities.


The holograms are 2' x 2' because that is the size of the film as supplied by DuPont.  However, many 2' x 2' holograms can be put together to form a whole.  The Ford Motor Company ‑ Zebra Imaging's biggest investor ‑ benefits from this method to display holograms of cars.  Supposedly, disk (round) holograms are also available.


Currently, Zebra Imaging can produce 2' x 2' holograms at resolutions of one millimeter or two millimeters.  The near‑term plan is to develop a capability to produce monochrome (green) products rapidly (within minutes).  The company is also interested in on‑site licensing of its recorders.


Supposedly, a capability for rapid production of monochrome (green) holograms is just a few months away if the company can find a partner for additional funding.  The target is a production rate of one holographic frame per minute.  A company spokesman claimed that, with funding, a capability for rapid-access monochrome is achievable within a few months. 


Further laser development will be needed in order to integrate full color into the rapid‑access hologram recorder.  Suitable green‑wavelength lasers are commercially available, but red and blue systems will need to be custom‑developed in conjunction with partners who are experts in laser technology.  Supposedly, the effort to develop, integrate and expand the rapid‑access recorder technology will require significant investment, the involvement of a strategic partner, and two years.


Capabilities for rapid, full‑color production are supposedly under development.  A near‑real‑time capability will require further development of imaging media materials, parallelized image‑writing schemes, and extreme broadband data transfer technology.  If successful, the result will be a holographic display capable of 5‑minute or faster turnaround rates.  Supposedly, this will require at least $10 million and four years. 


Zebra Imaging uses two Linux clusters (8‑node and 16‑node), one for rendering and one for controlling the laser.  The machine that produces the holograms costs seven figures and is very sensitive to vibrations (such as seismic activity).


The film is mounted after processing (which is dry).  Thin film is suitable for atlas‑style products; thicker film is more rugged and portable.  A master holograph currently costs $30K.  Zebra Imaging would like to get the price of a monochrome holograph down to about $100 within a year or two.  


Zebra Imaging representatives have interacted with the Joint Precision Strike Demonstration (JPSD) Program, with representatives of NGA's InnoVision Directorate, etc.  The company envisions use of its products by the DoD and the Intelligence Community.  Potential applications include mapping/GIS, mission planning and rehearsal, search and rescue, route planning, etc.


One possibility is that many holographs could be assembled into a 3‑D atlas format, in which thin film is used and the holographs are put into book form.  Thus, a user could turn pages to view block after block of an urban area, as with a child's pop‑up book.


Zebra Imaging visited TEC in October 2002.  A company representative demonstrated holograms of Baltimore, California, Afghanistan, the Smithsonian Castle, and a simulated urban scene.  The scenes were illuminated from a single halogen light source, and all of them appeared to float above their respective panels.  Viewing tended to improve when the holograms were placed at low viewing positions (i.e., on the floor or thereabouts).

System requirements: None (except a source of illumination).

Price: A master hologram currently costs $30K.

Source of information: Vendor briefing (October 2002).

